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PREFACE. 


The  pablicatioDS  of  the  Commission  will  consist  of  circulars,  balletins, 
memoirs,  and  the  annual  report  of  doings  and  results  of  the  work  of 
the  Commission.  The  bulletins  will  contain  such  special  information  as 
may  be  of  interest  and  importance  at  the  time  of  publication.  They 
will  be  issued  partly  in  anticipation  of  the  annual  report,  and  principally 
to  meet  the  demand  for  information  and  the  numerous  inquiries  made 
of  the  Commission  at  the  time.  The  present  number  has  exclusive 
reference  to  the  destruction  of  the  young  insects  which  will  so  largely 
occupy  the  attention  of  our  western  farmers  for  the  next  two  months. 
It  will  be  at  once  followed  by  a  second  number  on  the  natural  history 
and  habits  of  the  species. 

C.  V.  EILBY, 

A.  S.  PACKAED,  Jr., 

CYRUS  THOMAS, 

Commisaianers. 
Saint  Louis,  Mo.,  April  2, 1877. 
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DESTRUCTION  OF  THE   YOUNG  OR  UNFLEDGED 

LOCUSTS. 


ARTIFICIAL  MEANS. 

This  balletin  may  reach  many  farmers  in  the  Northwest  before  the 
locust-eggs  have  all  hatched.  The  only  feasible  way  of  now  destroy- 
ing these  is  to  plow  them  deeply  under  where  that  is  possible.  The 
plowing  will  be  effectnal  according  as  the  soil  is  porous  or  tenacious, 
and  according  as  the  surface  is  afterward  compressed  by  harrowing  and 
rolling.  All  other  things  being  equal,  a  plowing  of  4  to  6  inches 
will  prove  more  effectual,  if  the  ground  be  subsequently  harrowed  and 
rolled,  than  deeper  plowing  with  no  subsequent  comminution  and  com- 
pression. We  advise  the  farmers  in  the  locust  region  to  supply  them- 
selves with  early-ripening  seed-corn,  and  to  prepare  to  grow  more 
leguminous  and  tuberous  crops  than  is  the  custom.  But  as  the  principal 
struggle  during  the  next  two  months  will  be  with  the  young  insects,  we 
devote  this  bulletin  more  particularly  to  the  best  means  of  overcoming 
them. 

Heavy  rolling,  where  the  surface  of  the  soil  is  sufficiently  firm  and 
even,  destroys  a  large  number  of  these  newly-hatched  young,  but  is 
most  advantageously  employed  when  they  are  most  sluggish  and  inclined 
to  huddle  together,  as  during  the  first  eight  or  ten  days  after  hatching, 
and  in  the  mornings  and  evenings  subsequently.  They  then  drive  almost 
as  readily  as  sheep,  and  may  be  burned  in  large  quantities  by  being 
driven  into  windrows  or  piles  of  burning  hay  or  straw.  They  may  also 
be  killed  with  kerosene,  and  by  means  of  flattened  beating  implements } 
wooden  shovels  being  extensively  used  for  this  purpose  in  Europe. 

But  to  protect  the  crops  and  do  battle  to  these  young  locust  armies, 
especially  where,  as  was  the  case  in  much  of  the  ravaged  country  in 
1875,  there  is  little  or  no  hay  or  straw  to  burn,  the  best  method  is 
ditching.  A  ditch  2  feet  wide  and  2  feet  deep,  with  perpendicular  sides, 
offers  an  effectual  barrier  to  the  young  insects.  They  tumble  into  it 
and  accumulate,  and  die  at  the  bottom  in  large  quantities.  In  a  few 
days  the  stench  becomes  great,  and  necessitates  the  covering  up  of  the 
mass.  In  order  to  keep  the  main  ditch  open,  therefore,  it  is  best  to  dig 
pits  or  deeper  side  ditches  at  short  intervals,  into  which  the  'hoppers 
will  accumulate  and  may  be  buried.  Made  around  a  field  about  hatch- 
ing-time, few  'hoppers  will  get  into  that  field  till  they  acquire  wings, 
and  by  that  time  the  principal  danger  is  over,  and  the  insects  are  fast 
disappearing.  If  any  should  hatch  within  the  inclosure,  they  are  easily 
driven  into  the  ditches  dug  in  different  parts  of  the  field.  The  direction 
of  the  apprehended  approach  of  the  insects  being  known  from  their 
hatching  locality,  ditching  one  or  two  sides  next  to  such  locality  is 
generally  sufficient,  and  when  farmers  join  they  can  construct  a  long 
ditch  which  will  protect  many  farms. 

We  have  not  a  doubt  but  that  with  proper  and  systematic  ditching 
early  in  the  season,  when  the  insects  first  hatch,  nearly  everything  can 
be  saved.  Where  water  can  be  let  into  the  ditches  so  as  to  cover  the 
bottom,  they  may  be  made  shallower,  and  still  be  effective. 
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A  ditch  3  feet  wide,  unless  correspondiDgly  deep,  will  be  more  apt 
to  permit  the  escape  of  the  insects  when  once  in  than  a  narrower  one. 
In  hopping,  the  more  perpendicalar  the  direction  the  insects  must  take 
the  shorter  will  be  the  distance  reached.  Of  course,  the  wider  the 
ditch,  if  it  be  correspondingly  deep,  the  more  effectual  will  it  prove.  In 
exceptional  cases,  when  the  locusts  are  nearly  full  grown  and  the  wind 
i's  high,  so  as  to  assist  them,  even  the  two-feet  ditch  loses  much  of  its 
value. . 

Next  to  ditching,  the  use  of  nets  or  seines,  or  converging  strips  of 
calico  or  any  other  material,  made  after  the  plan  of  a  quail-net,  has 
proved  most  satisfactory.  By  digging  a  pit,  or  boring  a  post-auger  hole 
3  or  4  feet  deep,  and  then  staking  the  two  wings  so  that  they  con- 
verge  toward  it,  large  numbers  of  the  locusts  may  be  driven  into  the 
pit  after  the  dew  is  off  the  ground.  By  changing  the  position  of  this 
trap,  much  good  can  be  done  when  the  insects  are  yet  small  and  huddled 
in  schools.  But  all  modes  of  bagging,  netting,  crushing  with  the  spade 
or  other  flat  implements,  and  burning,  which  can  be  employed  to  good 
advantage  when  the  insects  first  begin  to  hatch,  become  comparatively 
useless  when  they  begin  to  travel  in  concert  over  wide  stretches  of  land. 
The  same  may  be  said  of  all  the  mechanical  contrivances  to  facilitate 
the  destruction  of  the  jnsects ;  they  are  useful  if  used  in  concert  in  a 
given  neighborhood  soon  after  the  young  hatch,  but  subsequently  do 
not  compare  to  ditching.  There  are  a  number  of  contrivances  that  have 
been  more  or  less  successfully  used,  but  we  cannot  treat  of  all  of  them 
in  detail.  We  shall,  rather,  at  this  time,  content  ourselves  with  descrip- 
tions of  a  few,  which  will  illustrate  the  principle  to  be  kept  in  view. 

Those  used  in  Minnesota,  so  far  as  we  can  learn,  are  applications  of 
one  principle,  viz,  an  open-mouthed  bag,  dragged  by  hand  or  horse  power. 
We  have  seen  a  very  large  one  that  would  take  from  eight  to  twelve 
bushels  of  pnpse  per  day ;  but  this  was  after  the  insects  had  been  pretty 
effectually  fought  by  burning  and  otherwise.  It  was  very  effective.  Its 
owner  proposes  to  place  his  whole  dependence  on  it  next  year.  It  had 
one  addition  over  others  that  we  think  valuable.  It  ran  back  10  feet 
or  more  to  a  bag,  and  near  the  rear  end  two  or  three  square  feet  of  cloth 
had  been  cut  out  and  replaced  by  wire  gauze.  This  gave  a  chance  for 
the  air  to  draw  through,  and  as  locusts  worked  toward  the  rear  end 
they  made  way  toward  the  light  shining  through  the  wire.  This  machine 
was  rigged  on  cart-wheels,  and  the  only  expense  was  in  getting  three 
long  poles  from  the  woods,  and  in  purchasing  about  forty  yards  of  cot- 
ton muslin. 

Maj.  J.  G.  Thompson,  of  Garden  City,  Minn.,  has  used  with  satisfac- 
tion a  net  made  as  follows : 

Two  pieces  of  common  batten  about  16  feet  long  were  used  as  frame-work  for  the 
mouth  of  the  net.  one  fQr  the  bottom  and  one  for  the  top.  From  the  end  of  the  bottom 
piece  a  wooden  suoe  of  the  same  material  ran  back  about  6  feet  to  steady  the  trap  and 
serve  as  a  runner.  To  the  rear  end  of  this  shoe  a  similar  piece  was  fastened  by  a  hinge, 
and  ran  forward  and  was  fastened  to  the  top  piece  of  the  frame,  so  that  the  mouth  of 
the  trap  would  open  and  shut  like  a  jaw.  To  hold  the  mouth  open,  two  short  upright 
posts  were  fastened  to  the  top  piece  by  a  hinge,  and  rested  upright  upon  the  bed-piece. 
The  net  itself  was  made  of  cotton  cloth  for  the  bottom,  and  the  top  was  made  of  mos- 
quito-netting. The  mouth  of  the  net  extended  16  feet  nrom  one  side  of  the  trap  to  the 
other,  and  the  net  ran  back  about  6  feet  to  a  point  with  a  hole  at  the  end  to  let  out  the 
insects  collected.  A  boy  ten  years  old  can  draw  one  end  of  this  net,  and  by  the  use  of 
it  M^or  Thompson  saved  one  piece  of  wheat. 

Similar  machines  have  been  drawn  by  horses  hitched  to  each  side  of 
the  trap,  being  12  to  16  feet  apart.  The  horses  serve  the  purpose  of 
driving  the  locusts  inward  toward  the  mouth  of  the  net.    J~" 
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been  many  forms  of  these  machines,  but  all  on  the  same  general  prin- 
ciple. 

In  Colorado,  also,  machines  have  been  used  to  good  advantage,  most 
of  them  having  for  their  object  the  horning  of  the  yonng  insects.  .  Mr. 
J.  Hetzel,  of  i^ngmont,  uses  a  barner  drawn  by  horses.  It  is  12  feet 
long,  2  to  2^  feet  wide,  and. made  of  iron,  set  on  runners  4  inches  high. 
An  open  grate  on  the  top  of  the  runners  is  filled  with  pitch-pine  wood, 
and  a  sheet  covers  the  grate  to  keep  the  heat  down.  The  grate  is  gen- 
erally made  with  a  net- work  of  heavy  wire,  such  as  telegraph-wire.  Two 
men  and  a  team  will  burn  10  to  12  acres  a  day,  and  kill  two-thirds  of 
the  insects,  but  it  requires  a  hot  fire.  Mr.  0.  0.  Homer  gives  in  the 
Colorado  Farmer  the  following  more  detailed  description  of  a  machine 
which  works  on  the  same  principle : 

It  oonsists  of  three  ninners  made  of  2  X  4  scantliDg  3  feet  in  length,  to  be  placed  6 
feet  apart,  making  the  machine  12  feet  wide,  ranners  to  be  bonnd  together  by  three  flat 
strapd  or  bars  of  iron  (the  base  being  12  feet  long).  Across  the  top,  bars  of  iron  hold 
the  runners  firmly  together  and  form  a  frame  across  which  wire  can  be  worked,  to  make 
a  grate  to  hold  fire.  The  upper  part  of  the  runners  should  be  hollowed  out  so  that  the 
grate  may  slide  along  within  2  inches  of  the  ground.  A  sheet-iron  arch  should  be  set 
over  this  grate  to  drive  the  heat  downward.  This  machine  is  very  light,  and  can  be 
worked  with  one  horse.  Pitch-wood  is  best  adapted  to  burning,  and  can  be  chopped 
the  ri^ht  length  and  size  and  left  in  piles  where  most  convenient  when  needed.  This 
machine  is  intended  to  be  used  when  the  little  'hoppers  just  make  their  appearance 
along  the  edge  of  the  grain,  going  over  the  ground  once  or  twice  each  day,  or  as  ofben 
as  necessary  to  keep  them  killed  oflf.  The  scorching  does  not  kill  the  grain,  but  makes 
it  a  few  days  later.  This  is  certainly  the  cneapest  manner  of  getting  rid  of  this  pest, 
as  well  as  the  most  effectual. 

Mr.  Bufus  Clark,  of  Denver,  according  to  the  same  paper,  uses  a  piece 
of  oil-doth  9  to  12  feet  long  and  6  feet  wide.  One  sidd  and  each  end  are 
secured  to  light  wooden  strips  by  common  carpet-tacks,  and  the  corners 
strengthened  by  braces.  The  oil-cloth  is  smeared  with  coal-tar,  pur- 
chased at  the  Denver  gas-works  for. $7.50  per  barrel,  and  the  trap  is 
dragged  over  the  ground  by  two  men,  a  cord  about  10  feet  long  being 
fastened  to  the  front  comers  for  that  purpose.  The  entire  expense  of  the 
*^  trap  "  is  about  $3.50,  and  as  it  is  light  and  easily  handled,  will  be  found 
serviceable  on  small  as  well  as  large  farms.  Zinc,  instead  of  oil-cloth, 
has  also  been  used  for  the  same  purpose. 

When  the  insects  are  famishing,  it  is  useless  to  try  and  protect  plants 
by  any  application  whatever,  though  spraying  them  with  a  mixture  of 
kerosene  and  warm  water  is  the  best  protection  we  have  tried,  and  will 
measurably  answer  when  the  insects  are  not  too  numerous  or  ravenous. 

The  best  means  of  protecting  fruit  and  shade  trees  deserves  separate 
consideration.  Where  the  trunks  are  smooth  and  perpendicular  they 
may  be  protected  by  whitewashing.  The  lime  crumbles  under  the  feet  of 
'  the  insects  as  they  attempt  to  climb,  and  prevents  their  getting  up.  By 
their  persistent  efforts,  however,  they  gradually  wear  off  the  lime  and 
reach  a  higher  point  each  day^  so  that  the  whitewashing  must  be  often 
repeated.  Trees  with  short,  rough  trunks,  or  which  lean,  are  not  very 
well  protected  in  this  way.  A  strip  of  smooth,  bright  tin  answers  even 
better  for  the  same  purpose.  A  strip  3  or  4  inches  wide  brought  around 
and  tacked  to  a  smooth  tree  will  protect  it,  while  on  rougher  trees  a 
piece  of  old  rope  may  first  be  tacked  around  the  tree  and  the  tin  tacked 
to  it,  so  as  to  leave  a  portion  both  above  and  below.  Passages  between 
the  tin  and  rope  or  the  rope  and  tree  can  then  be  blocked  by  filling  the 
upper  area  between  tin  and  tree  with  earth.  The  tin  must  be  high 
enough  from  the  ground  to  prevent  the  'hoppers  from  jumping  from  the 
latter  beyond  it,  and  the  trunk  below  the  tin,  where  the  insects  collect, 
should  be  covered  with  some  coal-tar  or  poisonous  substances  to  prevent 
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girdling.  This  is  more  especially  necessary  with  small  trees,  and  coal- 
tar  or  whitewash  having  Paris  green  mixed  with  it  will  answer  as  snch 
preventives. 

One  of  the  cheapest  and  simplest  modes  is  to  encircle  the  tree  with 
cotton  batting,  in  which  the  insects  will  entangle  their  feet,  and  thus 
be  more  or  less  obstructed.  Strips  of  paper  covered  with  tar,  stiff  paper 
tied  on  so  as  to  slope  roof-fashion,  strips  of  glazed  wall-paper,  and 
thick  coatings  of  soft  soap,  have  been  used  withvaryin  g  success ;  but 
no  estoppel  equals  the  bright  tin.  The  others  require  constant  watching 
and  renewal,  and  in  all  cases  coming  under  our  observation  some  insects 
would  get  into  the  trees,  so  as  to  require  the  daily  shaking  of  these . 
morning  and  evening.  This  will  sometimes  have  to  be  done,  when  the 
bulk  of  the  insects  have  become  fledged,  even  where  tin  is  used,  for  a 
certain  proportion  of  the  insects  will  then  fly  into  the  trees.  They  do 
most  damage  during  the  night,  and  care  should  be  had  that  the  trees  be 
unloaded  of  their  voracious  freight  just  before  dark. 

Most  cultivated  plants  may  be  measurably  protected  from  the  rav- 
ages of  these  young  by  good  cultivation  and  a  constant  stirring  of  the 
soil.  The  young  have  an  antipathy  to  a  loose  and  friable  surface, 
which  incommodes  them  and  hinders  their  progress,  and  they  will  often 
leave  such  a  surface  for  one  more  hard  and  firm. 

Finally,  though  insisting  on  ditching  and  the  digging  of  pits  as,  all 
things  considered,  the  best  and  most  reliable  insurance  against  the  rav- 
ages of  the  young  locusts,  we  would  urge  our  farmers  to  rely  not  on  these 
means  alone,  but  to  employ  all  the  other  means  recommended,  accord- 
ing as  convenience  and  opportunity  suggest. 

Another  method  of  destroying  the  young  has  been  proposed  and  to  a 
certain  extent  adopted.  It  promises,  if  carried  out  effectually,  to  be  of 
much  advantage.  It  is  to  protect  the  prairie-grass  from  fires  until 
spring,  and,  after  the  bulk  of  the  eggs  are  hatched,  to  simultaneously 
burn  over  the  entire  neighborhood,  township,  or  county,  or  as  far  as  the 
combination  may  extend.  This  requires  concerted  action  and  consider- 
able watchfulness,  but  if  carried  out  rigidly  will  destroy  a  very  large 
number  of  insects,  and  has  the  advantage  of  being  inexpensive.  It  is 
inapplicable  on  the  cultivated  grounds,  but  applies  to  the  areas  where 
the  other  measures  are  least  effective. 

NATUEAL  MEANS. 

One  of  the  most  effectual  means  of  destroying  the  young  locusts,  and 
one  which  is  too  often  overlooked  because  its  effects  are  not  so  directly 
apparent,  is  the  preservation  and  multiplication  of  the  native  birds. 
Without  undertaking  at  this  time  to  specify  Ihe  species  which  should 
be  especially  protected,  and  about  which  there  is  yet  some  difference  of 
opinion,  we  feel  warranted  in  stating  that  until  the  useless  species  in 
this  respect  are  distinguished  from  those  that  are  beneficial,  it  is  best  to 
protect  all  insect-eating  birds,  and  if  the  laws  of  the  State  are  insuffi- 
cient for  this  purpose,  let  communities,  townships,  and  counties  use  all 
their  lawful  powers  therefor.  * 

Chickens,  turkeys,  and  hogs  devour  locusts  in  immense  quantities,  and 
thrive  during  years  of  locust  invasion  or  whenever  these  insects  abound. 
Prairie-chickens  and  quails  devour  them  with  av4dity,  and  even  hunt 
for  their  eggs;  swallows  and  blackbirds  pursue  them  unrelentingly ;  the 
little  snow-birds  devour  great  quantities  of  eggs  when  these  are  brought 
to  the  surface  by  the  freezing  and  thawing  of  the  ground,  and  the  same 
may  be  said  of  almost  all  birds  inhabiting  the  western  country  in  winter. 

The  good  offices  of  birds  were  everywhere  noticed  in  1875.  Prof.  P. 
H.  Snow,  of  Lawrence,  Kans.,  found  the  young  locusts  in  the  gizzards 
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of  the  Bed-headed  Woodpecker  {Melanerpes  erythrocephalus)^  Yellow-billed 
Cuckoo  {Coccyzus  americanus),  Cat-bird  {Mimus  carolineims)^  Red-eyed 
Yireo  {Vireo  olivacem)y  Great-crested  Fly-catcher  {Jfyiarchu^  crinitus)^ 
and  Crow  Blackbird  {Quiscalm  versicolor), species  that  had  not  been  no- 
ticed to  feed  on  them  before.  The  shrike  or  bntcherbird  impales  them 
onto  thorns  and  other  pointed  substances ;  and  a  n  amber  of  other  birds, 
as  well  as  reptiles,  e.  g.^  toads,  irogs,  and  snakes,  feed  upon  them. 

We  therefore  strongly  recommend  the  raising  of  as  large  a  number  as 
XK>ssible  of  hogs  and  poultry  both  as  a  means  of  utilizing  and  of  destroy- 
ing the  young  locusts. 

LEGISLATION. 

For  the  purpose  of  encouraging  the  farmers  in  the  work  of  destroy- 
ing these  x)ests,  three  of  the  States  interested,  viz,  Missonri,  Kansas, 
and  Minnesota,  have  passed  laws  granting  bounties  or  authorizing  com- 
bined action.  We  herewith  quote  said  laws  for  the  benefit  of  those  in 
these  States  into  whose  hands  this  bulletin  may  fall. 

MISSOURI. 

AN  ACT  to  enooarage  the  dettmotion  of  f^rMahoppera. 

Be  U  enacted  by  the  general  assembly  of  the  State  ef  AfissouH  as  follows  : 

Skction  1.  Any  person  who  shall  gather,  or  oaase  to  be  gathered  by  any  person  in 
his  employ,  e^gs  of  the  Rocky  Mountain  locust  or  grasshopper,  at  any  time  after  they 
are  deposited  in  the  earth  in  the  autumn  of  any  year,  and  before  they  are  hatched  the 
foUowing  spring,  shall  be  entitled  to  a  bounty  of  five  dollars  for  each  and  every  bushel 
of  eggs  thus  ^thered,  or  for  any  quantity  less  than  one  bushel,  bountv  at  the  same 
rate,  to  be  paid,  one-half  by  the  State  and  one-half  by  the  county  in  which  they  are 
gathered. 

Sbc.  2.  Any  person  who  shaU  gather,  ooUect,  and  kiU,  or  cause  to  be  so  ooUected  and 
klUedj  young  and  unfledged  grasshoppers  in  the  month  of  March,  shaU  be  entitled  to 
a  bounty  of  one  dollar  for  each  bushel,  and  for  the  month  of  April,  fiftv  cents  per 
bushel,  and  for  the  month  of  May,  twenty-five  cents  per  bushel,  to  be  paid  in  the  same 
manner  as  in  the  preceding  section. 

Sec.  3.  Any  person  claiming  bounty  under  this  act  shaU  produce  the  eggs  and  grass- 
hi^pers  thus  gathered  or  killed,  as  the  case  may  be,  before  the  clerk  of  the  county 
court  in  which  such  eg^  os  grasshoppers  were  gathered  or  killed  within  ten  days 
thereafter,  whereupon  said  clerk  shall  administer  to  such  person  the  following  oath  or 
affirmation :  You  do  solemnly  swear  (or  affirm,  as  the  case  may  be)  that  the  eggs  (or 
grasshoppers,  as  the  case  may  be)  produced  by  you,  were  taken  and  leathered  by  yon, 
or  by  person  or  persons  in  your  employ,  or  under  your  control,  and  within  this  county 
and  Slate. 

Skc.  4.  The  clerk  shall  forthwith  destroy  said  eggs  by  burning  the  same  and  give 
to  the  person  proving  up  the  same,  under  his  hand  and  seal,  a  certificate  setting  forth 
in  a  plain  handwriting,  without  interlineation,  the  amount  of  eggs  or  grasshoppers 
produced  and  destroyed  by  him,  and  the  name  and  residence  of  such  person  producing 
the  same,  which  certificate  shaU  be  in  the  following  form : 
"State  of  Missouri,  County  of ; 

"This  is  to  certify  that ',  in  the  county  of ,  A.  B.,  did  this  day 

prove  before  me  that  he  had  gathered,  or  caused  to  be  gathered of  eggs,  — 

grasshoppers,  and  is  entitled  to  the  sum  of dollars  and cents. 

"  Given  under  my  hand  and  seal  of  my  office  this day  of ,  A.  D.  18 — . 

" ,  A.  B.,  Clerk  County  Court." 

Which  certificate  shall  be  received  and  taken  by  the  collector  of  revenue  of  the  county 
in  which  the  same  was  given,  and  such  collector  shall  be  allowed  pay  out  of  the 
county  and  State  treasury,  one-half  from  each. 

Sec.  5.  Such  clerk  shall  keep  a  register  of  all  such  certificates  given  by  him,  in  a 
book  which  he  shall  keep  for  that  purpose,  in  which  he  shall  note  down  every  cer- 
tificate granted  by  him,  the  number  and  amount,  and  to  whom  granted,  and  transmit 
a  certified  copy  of  such  renter,  under  the  seal  of  the  court,  to  the  treasurer  of  the 
State,  who  shall  not  allow  and  pay  any  certificate  which  does  not  correspond  with 
such  register. 

Sec.  6.  Such  clerk  shall  receive  for  his  services  as  aforesaid  one  dollar  for  such  certi- 
fied copy  of  the  register,  and  the  regular  fee  for  the  certificate  and  seal,  and  ten  cents 
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for  each  certificate  granted  under  this  act,  all  to  be  paid  oat  of  the  treasury  of  his 
county. 

Sbg.  7.  As  the  object  of  this  act  is  the  rapid  destruction  of  the  locust  the  ensuing 
spring,  it  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  February  23, 1877. 


KANSAS. 
AN  ACT  to  provide  for  the  destmction  of  grasshoppers  and  to  punish  for  violation  of  this  act. 

Be  it  enacted  hy  the  Legislature  of  the  State  of  Kansas  : 

Section  1.  That  the  township  trustees  of  the  different  towships,  and  the  mayors 
oi  cities  which  are  not  included  in  any  township  of  any  county  within  this  State,  are 
hereby  authorized  and  it  is  made  their  duty,  when  so  requested,  in  writing,  by  fifteen 
of  the  legal  voters  of  the  township  or  city,  to  issue  orders  to  the  road-overseers  of  the 
different  road-districts  within  their  respective  townships  or  cities,  to  warn  out  all  able- 
bodied  males  between  the  ages  of  twelve  and  fifty  years,  within  their  respective  dis- 
tricts, for  the  purpose  of  destroying  locusts  or  migratory  insects. 

Sec.  2.  It  shall  be  the  duty  of  road-overseers,  immediately  after  receiving  said  or- 
ders, to  proceed  at  once  to  warn  out  all  persons  liable  under  section  one  of  this  act, 
giving  notice  of  the  time  and  place  of  meeting,  and  the  tools  to  be  used,  and  the  kind 
of  work  expected  to  be  performed,  and  all  work  shall  be  done  and  performed  under  the 
direction  of  the  road-overseers. 

Sec.  3.  Any  persons  over  eighteen  years  of  age  warned  out  as  is  provided  in  this 
act  may  pay  tne  road-overseer  the  sum  of  one  dollar  per  day  for  the  time  so  warned 
out,  and  in  case  any  person  shall  fail  to  perform  labor  under  this  act  or  paying  the 
sum  of  one  dollar  when  so  warned  out,  shall  be  adjudged  guilty  of  a  misdemeanor, 
and  on  conviction  shall  be  fined  the  sum  of  three  dollars  for  each  day  so  failing  or  re- 
fusing, and  the  moneys  so  collected  shall  be  expended  by  the  road-overseers  in  the 
destruction  of  grasshoppers  in  their  respective  road-districts. 

Sec.  4.  For  ine  purpose  of  carrying  out  the  provisions  of  this  act  the  road-overseer 
is  authorized  to  enter  upon  the  premises  of  any  person  lying  within  the  township  where 
such  order  of  the  township  trustee  is  in  force,  with  a  sufficient  number  of  hands  and 
teams  to  perform  such  labor  as  he  may  deem  necessary  for  the  public  good. 

Sec.  5.  It  shall  be  the  duty  of  the  secretary  of  the  State  board  of  agriculture,  imme- 
diately after  the  passage  of  this  act,  to  compile  in  circular  form  all  Information  relating 
to  the  manner  and  means  heretofore  used  for  the  extermination  of  grasshoppers,  and 
send  at  least  ten  copies  of  the  same  to  each  township  trustee  in  the  State. 

Sec.  6.  This  act  shall  take  effect  and  be  in  force  n'om  and  after  its  publication  once 
in  the  Commonwealth. 

Approved  March  6, 1877. 

AN  ACT  providing  for  a  concert  of  action  by  senatorial  districts  for  the  destmction  of  grasshoppersi 

Be  it  enacted  hy  the  legislature  of  the  State  of  Kansas : 

Section  1.  That  in  any  senatorial  district  in  the  State  of  Kansas  where  trouble  is 
anticipated  from  the  ravages  of  young  grasshoppers  in  the  year  1877,  and  any  subse- 
quent year  thereafter,  it  shall  be  lawnil  for  the  counties  in  said  senatorial  district  to 
co-operate  together  in  the  way  and  manner  herein  provided  for  the  destruction  of  the 
same. 

Sec.  2.  The  chairman  of  the  board  of  county  commissioners  in  the  county  having  the 
largest  number  of  inhabitants  in  a  senatorial  district,  where  two  or  more  counties  form 
said  district,  may  notify  the  chairman  of  each  of  the  boards  of  county  commissioners 
of  the  remaining  counties  in  said  district  of  the  time  and  place  when  the  chairmen  Of 
the  several  boards  of  commissioners  of  the  r^pective  counties  forming  said  senatorial 
district  shall  hold  a  joint  meeting. 

Sec.  3.  At  such  meeting  two  of  their  number  shall  be  chosen  to  act  as  chairman  and 
secretary,  and  the  proceedings  of  the  meeting  shall  be  published  in  all  the  newspapers 
printed  in  the  senatorial  district. 

Sec.  4.  Said  meeting  shall  designate  the  manner  of  procedure  by  road-overseers,  and 
what  day  or  days  the  young  grasshoppers  should  be  driven  from  the  cultivated  land 
on  the  unbarnt  prairie  or  places  of  destruction,  and  shall  also  designate  on  what  day 
or  days  the  grasshoppers  shall  be  destroyed,  by  burning  or  otherwise^  in  said  senatorial 
district,  ^ving  at  least  ten  days'  notice  of  the  same  by  publishing  m  the  newspapers 
of  the  said  district.* 

Sec.  5.  The  board  of  commissioners  of  each  county  shall  notify  the  road-overseers  of 
said  county  of  the  time  fixed  upon  by  the  joint  meeting  for  the  driving  and  burning, 
or  destroying  by  other  means,  of  the  grasshoppers  in  the  district ;  said  notice  to  be 
given  to  said  overseers  as  soon  as  practicable  after  the  same  shall  have  been  determined 
by  the  joint  meeting. 
^         ^  ^  Digitized  by  VjUU^IC 
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6ec.  6.  Said  road-overseer  shall  immediately  notify  the  residents  of  his  road-district 
of  the  time  designated  and  the  manner  of  procedure,  in  order  to  carry  out  the  provis- 
ions of  this  act.  He  shall  also  specify  what  tools  or  implements  will  be  required  of 
each  resident  in  performing  the  labor  reqnired  of  him  ;  and  such  notice  may  be  enforced 
the  same  as  in  the  acts  autnorizing  road-overseers  to  warn  out  the  residents  to  perform 
road-labor ;  and  a  refusal  shall  snbject  such  persons  refusing  to  the  same  penalties  as 
are  provided  by  law  in  such  cases. 

Skc.  7.  The  road-overseer  shall  direct  the  manner  of  performins;  the  labor,  and  have 
the  supervision  of  the  same,  and  shall  keep  a  list  of  the  names  of  those  who  shall  per- 
form labor,  and  shall  certify  the  number  of  days'  work  performed  by  each,  and  shall 
place  such  certified  list  in  the  possession  of  the  board  of  county  commissioners  of  his 
county. 

Sec.  8.  It  shall  be  lawful  for  two  or  more  senatorial  districts  to  co-operate  together 
under  the  provisions  of  this  act  on  a  basis  of  action  which  they  may  agree  upon. 

Sec.  9.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  publication  in  the 
daily  Commonwealth. 

Approved  March  7, 1877. 

MINNESOTA. 

AN  ACT  to  proTide  for  the  destmotion  of  grasshoppers  and  their  eggs. 

Be  it  enacted  hy  the  legislature  of  the  State  of  Minnesota  : 

Section  1.  There  shall  be  i|aid  by  this  State,  out  of  any  moneys  in  the  treasury 
thereof  not  otherwise  appropriated,  to  any  person  or  persons  living  within  any  of  the 
counties  in  said  State  afQicted  by  grasshoppers,  the  following  bounties  for  catching  and 
destroying  of  the  same  and  the  destruction  of  their  eggs  : 

Sec.  2.  The  sum  of  one  dollar  per  bushel  for  grasshoppers  caught  previous  to  the 
twenty-fifth  day  of  May  next.  The  sum  of  fifty  cents  per  bushel  from  the  said  twenty- 
fifth  day  of  May  to  the  tenth  day  of  June.  The  sum  of  twenty-five  cents  per  bushel 
from  the  said  tenth  day  of  June  to  the  first  day  of  July ;  and  twenty  cents  per  bushel 
from  the  said  first  day  of  July  to  the^first  day  of  October  next. 

Sec.  3.  There  shall  also  be  paid,  in  the  same  manner,  the  sum  of  fifty  cents  per  gallon 
for  any  and  all  grasshopper-e^gs  taken  and  destroyed  by  any  person  or  persons. 

Sec.  4.  There  shall  be  ap'pomted  by  the  governor  a  competent  person  in  eaph  town- 
ship in  the  several  counties  so  afflicted  by  grasshoppers,  who  shall  be  a  resident  of  the 
township  for  which  be  shall  be  appointed,  to  receive,  measure,  and  destroy  the  grass- 
hoppers and  their  eggs  delivered  to  him  by  any  person  or  persons  catching  and  taking 
the  same,  which  said  person  so  appointed  shall  take  and  subscribe  an  oath  for  the  faith- 
ful discharge  of  his  duties,  which  oath,  together  with  the  certificate  of  appointment, 
shall  be  fil^  in  the  office  of  the  county  auditor,  and  he  shall  receive  as  compensation 
for  his  services  such  sum  as  the  county  commissioner  may  determine,  to  be  paid  out  of 
the  funds  of  the  county,  and  in  case  of  necessity,  when  he  cannot  perform  the  duties  of 
bis  office,  said  measurer  shall  have  authority  and  oe  empowered  to  appoint  a  suitable 
and  competent  person  his  assistant,  which  assistant  shall  be  required  to  take  and  sub- 
scribe the  same  oath  and  be  subject  to  the  same  penalties  as  the  said  measurer. 

Sec.  5.  Thepereon  receiving  and  measuring  the  grasshoppers  and  their  eggs  as  afore- 
said shall  measure  and  immediately  and  effectually  destroy  the  same,  and  keep  an  exact 
account  of  all  the  grasshoppers  and  their  eggs  received  by  him  and  the  name  of  the 
persons  delivering  tne  same,  and  shall  issue  a  certificate  for  the  amount  of  grasshoppers 
eokd  their  eggs  to  the  person  delivering  the  same.  And  he  shall,  at  the  end  of  each  week 
after  commencing  to  receive  and  measure  the  same,  and  on  the  second  day  of  June,  on 
the  eleventh  day  of  said  month,  on  the  second  day  of  July,  and  on  the  second  day  of  Octo- 
ber next,  make  a  report  to  the  county  auditor  of  all  the  grasshoppers  and  their  eggs  meas- 
ured by  him,  the  number  of  certificates  issued,  and  the  names  of  the  persons  to  whom 
he  issued  the  same ;  and  the  county  auditor  shall  examine  the  same  and  file  it  in  his 
office,  which  report  shall  be  subject  to  public  inspection  ;  and  the  county  auditor  shall, 
at  the  end  of  each  week  after  he  shall  have  received  the  first  of  said  reports,  transmit 
a  copy  of  the  said.reports  to  the  governor,  who  shall,  as  soon  as  the  sum  hereby  appro- 
priate d  shall  have  been  expended  in  the  payment  of  said  bounties,  notify  all  persons 
interested  therein  of  such  fact  by  a  publication  of  such  notice  in  some  newspaper 
printed  and  published  at  the  city  of  Saint  Paul,  in  said  State  of  Minnesota,  for  three 
successive  days. 

Sec  6.  For  a  failure  on  the  part  of  said  measurer  to  perform  any  of  his  duties  under 
this  act,  or  for  any  mismeasurement  of  such  grasshoppers  and  their  eggs,  he  shall  be 
deemed  to  be  guilty  of  a  misdemeanor,  and  be  subject  to  pay  a  fine  of  not  less  than  ten 
dollars  nor  more  tnan  one  hundred  dollars,  or  be  imprisoned  in  the  county  ^ail  for  a 
term  of  not  less  than  thirty  nor  more  than  ninety  days,  in  a  suit  or  proceeding  to  be 
prosecuted  in  the  name  of  the  State  of  Minnesota,  in  the  same  manner  as  is  provided 

by  law  in  other  cases  of  misdemeanor.  i  n  ,1 1  ii> 
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Sec.  7.  Upon  the  presentation  of  sach  certificate  to  the  county  auditor,  he  shall  issue 
a  certificate  to  the  person  entitled  thereto  for  the  amount  due  him,  (a  form  of  which 
certificate  shall  be  furnished  by  the  State  auditor,)  and  shall  make  an  order  upon  the 
State  auditor  for  the  amount  thereof,  and  the  State  auditor  shall  draw  his  warrant 
upon  the  State  treasurer  for  that  amount  in  favor  of  the  parties  holding  said  certifi- 
cates, which  shall  be  paid  by  the  State  treasurer  on  presentation  :  Provided.  That  all 
certificates  presented  to  the  county  auditor  for  payment  shall  be  by  him  filed  and  pre- 
served in  his  office,  and  he  shall  present  such  certificates  to  the  board  of  county  com- 
missioners, who  shall  audit  the  same  in  the  manner  now  provided  by  law  for  auditing 
accounts  against  counties ;  and  no  money  shall  bo  drawn  from  the  State  treasury  untu 
such  certificates  have  been  audited  and  allowed  in  the  manner  herein  provided.  And 
that  no  money  shall  be  paid  under  the  provisions  of  this  act  at  any  time  prior  to  the  fif- 
teenth day  of  July,  A.  D.  1877,  and  that  the  money  hereby  appropriated  shall  only  apply 
to  certificates  duly  made  and  filed  with  the  auditor  of  State  or  before  said  day ;  that 
at  the  time  after  the  State  auditor  shall  ascertain  the  total  amount  of  all  claims  and 
certificates  so  filed^  and  if  the  same  shall  exceed  in  amount  the  sum  of  one  hundred 
thousand  dollars,  then  the  said  claims  shall  be  paid  pro  rata,  and  no  other  or  greater 
amount  than  said  sum  of  one  hundred  thousand  dollars  shall  ever  be  paid  under  the 
provisions  of  this  act :  And  provided  further.  That  if  the  amount  hereby  appropriated 
is  not  sufficient  to  pay  the  certificates  in  full,  the  balance  shall  be  paid  by  the  counties 
respectively,  according  to  the  amount  due  on  said  certificates  as  issued  by  such  county. 

Sec.  8.  Every  male  inhabitant  of  the  several  townships  in  the  said  afflicted  coun- 
ties, being  above  the  age  of  twenty-one  years  and  under  the  age  of  sixty  years,  ex- 
cepting paupers,  idiots,  and  lunatics,  shall  be  assessed  by  the  board  of  supervisors  of 
said  township  to  work  one  day  in  each  week  in  said  township,  during  the  period  here- 
inbefore mentioned  for  the  paying  of  bounties,  for  the  purpose  of  catching  and  destroy- 
ing grasshoppers  and  their  eggs,  for  five  weeks  from  the  time  said  grasshoppers  shidl 
become  large  enough  to  be  taken ;  and  the  amount  of  work  to  be  so  assessed  sh^l  not 
exceed  five  days  in  all. 

Sec.  9.  The  supervisors  aforesaid  shall  make  a  list  of  the  names  of  all  persons 
against  whom  said  tax  shall  have  been  assessed,  and  place  in  a  column  opposite  each 
name  on  said  list  the  amount  of  labor  assessed  ^gainst  such  person,  and  shall  direct 
the  town  clerk  to  make  a  certified  copy  of  each  list,  after  which  the  town  clerk  shall 
deliver  the  several  copies  to  the  respective  overseers  of  the  highways  of  said  town- 
ships. 

Sec.  10.  The  overseers  of  hig[hways  shall  give  at  least  two  days'  notice  to  all  per- 
sons assessed  to  work  as  afor^aid,  living  within  the  limits  of  their  respective  distncts, 
of  the  time  and  places  where  and  when  they  are  to  appear  for  that  purpose,  and  with 
what  implements. 

Sec.  11.  Every  person  liable  to  work,  as  provided  for  in  this  act,  may  commute  for  the 
same  at  the  rate  of  one  dollar  per  day,  in  which  case  such  commutation-money  shall 
be  paid  to  the  chairman  of  the  board  of  supervisors,  to  be  applied  and  expended  by 
him  for  the  destruction  of  grasshoppers  and  their  eggs,  and  ne  shall  be  authoris^ 
and  required  to  hire  and  engage  some  suitable  and  efficient  person  to  work  in  the  place 
of  said  person  so  commuting,  and  to  pay  him  the  sum  of  one  dollar  per  day  for  his 
services ;  and  ever^  person  intending  to  commute  for  his  assessment  shall,  within  five 
days  after  he  is  notified  to  appear  and  work  as  aforesaid,  pay  the  commutation-money 
for  the  work  required  of  him  by  said  notice,  and  the  commutation  shall  not  be  con- 
sidered as  made  until  such  money  is  paid. 

Sec.  12.  Every  person  so  assessed  and  notified,  who  shall  willfully  neglect  or  refuse 
to  commute  or  work  as  provided  by  this  act,  shall  be  guilty  of  a  misdemeanor,  and 
shall,  on  conviction  thereof,  be  liable  to  pay  a  fine  of  not  less  than  two  dollars  nor  more 
than  ten  dollars,  or  by  imprisonment  in  the  county  jail  not  more  than  ten  days,  or  both, 
in  the  discretion  of  the  court,  in  a  suit  to  be  prosecuted  in  the  name  of  the  State  of 
Minnesota,  in  the  same  manner  as  is  provided  by  law  for  prosecutions  of  misdemean- 
ors. 

Sec.  13.  There  shall  be  appropriated,  out  of  any  moneys  in  the  treasury  of  this  State 
not  otherwise  appropriated,  for  the  purpose  of  carrying  out  the  provisions  of  this  act, 
the  sum  of  one  hundred  thousand  dollars. 

Sec.  14.  The  board  of  counter  commissioners  of  any  county  in  this  State  afflicted  by 
grasshoppers  shall  have  the  right,  if  in  their  judgment  they  see  fit,  to  employ  one 
or  more  persons  in  each  township  in  said  county,  with  such  implements  or  mechanical 
contrivances  as  may  prove  most  efficient,  to  destroy  the  grasshoppers  from  the  first 
day  of  April  to  the  first  day  of  August  in  each  year,  paying  such  persons  either  by  the 
day  or  a  specified  sum  for  the  amount  captured  and  destroyed.  The  compensation  of 
such  person  shall  be  paid  out  of  the  general  fund  of  the  county :  Provided  further^ 
That  parties  employed  and  paid  by  the  county  commissioners  shall  not  receive  any 
other  or  further  compensation  under  the  provisions  of  this  act. 

Sec.  15.  This  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Approved  March  1, 1877. 
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NEBRASKA. 
AN  AC'S  to  provide  for  the  destruction  of  f^tuiahoppers. 

Whereas  the  State  of  Nebraska  has,  for  the  past  three  years,  been  devastated  by  the 
grasshoppers,  thereby  greatly  injiiriug  the  aCTicultaral  and  commercial  interests  of  the 
State;  and  whereas  these  interests  are  liable  to  be  seriously  damaged  in  the  future  by 
the  recurrence  of  the  pests  aforesaid :  therefore, 

Be  it  enacted  by  the  legislature  of  the  State  of  Nebraska  : 

Section  1.  That  the  supervisors  of  each  road  district  in  this  State  shall,  at  the  time 
when  the  grasshoppers  shall  have  been  hatched  out,  and  before  the  same  shall  become 
full  Hedged  and  fly,  notify  each  able-bodied  male  resident  of  his  district,  between 
the  ages  of  sixteen  and  sixty  years,  to  perform  two  days'  labor,  at  such  time  and  at  such 
place  and  in  such  manner  as  shall  by  said  supervisors  be  deemed  most  efficient  in  the 
destruction  of  the  grasshoppers  ;  said  notices  shall  be  given  in  the  same  manner  as  is 
provided  by  law  for  the  notice  to  work  upon  public  highways. 

Sec.  2.  Cities  of  the  first  and  second  class  shall  be  governed  by  the  provisions  of 
this  act,  and  it  shall  be  the  duty  of  the  mayor  of  such  cities  to  appoint,  not  exceeding 
two  supervisors  for  each  ward,  to  oversee  the  labor  to  be  performed  under  the  provis- 
ions of  this  act. 

Sec.  3.  In  case  ife  shall  appear  that  two  days'  work  is  not  sufficient  to  destroy  the 
grasshoppers  in  any  district  or  ward,  and  it  shall  further  appear  that  more  time  can 
be  profitably  employed  in  the  destruction  of  the  gprasshoppers,  the  supervisors  of  each 
ward  or  road  district  may  require  from  the  persons  liable  to  the  provisions  of  this  act, 
not  exceeding  ten  days'  labor  in  addition  to  the  time  hereinbefore  mentioned,  and  it 
shall  be  the  duty  of  such  supervisor  to  give  to  each  person  who  shall  have  performed 
labor  under  the  provisions  of  this  section  a  receipt  for  the  number  of  days'  labor  per- 
formed, and  the  supervisor  shall  upon  oath  report  to  the  city  or  county  authorities  the 
names  and  amount  of  labor  performed  by  each  person. 

Skc.  4.  It  shall  be  the  duty  of  all  persons  subject  to  the  provisions  of  this  act  to  at- 
tend when  notified  as  herein  provided,  and  labor  under  the  direction  of  the  supervisor 
of  their  respective  district  or  ward<  Any  person  who,  after  being  notified,  shall  refuse, 
neglect,  or  fail  to  comply  with  the  provisions  of  this  act,  shall  forfeit  and  pay  to  the 
county  or  city  treasurers,  as  the  case  may  be,  the  sum  of  ten  dollars,  together  with 
costs  of  suit,  which  sum  shall  be  collected  by  suit  before  any  justice  of  the  peace 
within  the  county,  in  an  action  to  be  brought  in  the  name  of  the  city  or  county. 

Skc.  5.  The  supervisor  shall  report,  under  oath,  to  the  city  or  county  authorities  the 
names  of  all  persons  who  shall  have  refused  or  failed  to  comply  with  the  provisions  of 
this  act. 

Sec.  6.  This  being  a  case  of  emergency,  this  act  shall  take  effect  and  be  in  force  from 
and  after  its  passage. 

SUMMAEY  OF  REMEDIES. 

The  publication  of  a  second  edition  of  this  bulletin  pern^its  the  sum- 
ming up  of  the  directions  contained  therein,  with  some  additional  ex- 
perience recently  gained  in  the  field. 

The  means  of  destroying  the  young  locusts  necessarily  vary  somewhat 
with  the  nature  of  the  soil  and  of  the  crops,  and  we  give  in  this  connec- 
tion principles  rather  than  details.  For  convenience  these  may  be 
classified  into:  1,  burning;  2,  crushing;  3,  trapping;  4,  catching;  5,  the 
use  of  destructive  agents. 

1.  Burning, — In  a  prairie  and  wheat-growing  country  like  much  of  that 
which  this  locust  devastates,  burning  is  perhaps  the  best  means  of  war- 
fare against  the  young.  These,  for  some  time  after  they  hatch,  may  be 
driven,  as  already  suggested,  into  windrows  or  heaps  of  straw  scattered 
around  and  through  a  field  and  burned.  During  cold,  damp  weather 
they  will,  of  their  own  accord,  congregate  under  such  shelter,  and  may 
sometimes  be  exterminated  by  burning,  where  no  driving  is  necessary. 
As  to  burning  the  prairie  in  the  spring,  while  there  is  much  to  be  said 
pro  and  con,  it  is,  all  things  considered,  beneficial  in  this  connection. 
Scarcely  any  eggs  are  laid  in  rank  prairie,  and  the  impression  that 
locusts  are  slaughtered  by  myriads  in  burning  extensive  areas,  is  a  false 
one.    It  is  beneficial  principally  around  cultivated  fields  and  roadsides, 
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from  which  the  locusts  may  be  driven,  or  will  of  themselves  pass  for 
the  shelter  the  prairie  affords. 

When  a  wheat  field  is  attacked  by  the  young  in  their  usual  method 
of  commencing  on  one  side  and  eating  somewhat  regularly  across  it, 
many  may  be  destroyed  by  spreading  straw  over  them  in  the  evening 
about  the  time  they  cease  eating.  They  will  collect  upon  this,  and  if  it 
is  fired  very  early  in  the  morning  many  will  be  destroyed  before  they 
commence  moving. 

The  burning  of  extensive  prairies  after  the  bulk  of  the  locusts  hatch 
destroys  the  nests  and  eggs  of  some  game  birds  which  feed  upon  the 
locusts,  but  the  birds  themselves  always  escape  and  nest  again;  whereas 
many  noxious  insects,  like  the  chinch  bug,  are  killed;  so  that,  even 
leaving  the  locust  question  out  of  consideration,  the  burning  would  yet 
prove  advantageous  to  man. 

2.  Crushing, — ^Can  be  resorted  to  with  advantage  only  in  exceptional 
cases,  where  the  ground  is  smooth  and  hard. 

3.  Traj)pin^.— This  is  very  effectual,  especially  when  the  insects  are 
making  their  way  into  a  field  from  roads  and  hedge-sides.  The  use  of 
converging  nets,  as  described  on  page  6,  is  important  in. this  connection. 

Ditching  or  trenching  will  come  under  this  head;  and  after  the  insects 
have  commenced  to  travel  in  schools,  proper  ditching  is  the  most  effectual 
protection,  as  recommended  on  page  5. 

There  will  be  much  premature  judgment  passed  upon  ditching  by 
those  who  employ  it  against  the  very  small  and  newly-hatched  locusts 
which  more  easily  crawl  up  a  perpendicular  bank  than  the  larger  ones; 
but  we  speak  from  past  experience,  and  would  urge  all  who  are  threat- 
ened, to  employ  this  mode  of  protection  from  now  on. 

Wbere  the  soil  is  tenacious,  and  water  or  a  little  kerosene  can  be  used 
at  the  bottom,  all  the  better;  and  the  side  to  the  garden,  orchard,  nurs- 
ery or  field  to  be  protected  should  be  kept  friable  by  means  of  a  fine 
rake.  In  proportion  as  the  soil  is  loose  and  apt  to  fill  up  by  strong 
winds,  ditching  will  fail. 

4.  Catching. — There  are  innumerable  mechanical  contrivances  for  this 
purpose.  Many  useful  designs  have  already  been  submitted  to  the  Com- 
mission. The  cheapest  and  most  satisfactory  are  those  intended  to  bag 
the  insects.  A  frame  two  feet  high  and  of  varying  length,  according  as 
it  is  to  be  drawn  by  men  or  horses,  with  a  bag  of  sheeting  tapering  be- 
hind and  ending  in  a  small  bag  or  tube,  say  one  foot  in  diameter  and 
two  or  three  feet  long,  with  a  fine  wire  door  at  the  end  to  admit  the  light 
and  permit  the  dumping  of  the  insects,  will  do  admirable  work.  The 
insects  gravitate  toward  the  wire  screen,  and  when  the  secondary  bag  is 
full  they  may  be  emptied  into  a  pit  dug  for  the  purpose.  These  bagging- 
machines  will  prove  most  serviceable  when  grain  is  too  high  for  the 
kerosene  pans,  presently  to  be  described. 

A  curious  suction-fanning  machine  has  been  invented  by  Mr.  J.  C. 
King,  of  Boulder,  Colo.,  and  may  be  mentioned  in  this  connection.  A 
strong  draft  sucks  the  insects  up  through  an  elongate  mouth  with  lips 
that  run  near  the  ground,  and  draws  them  up  through  two  funnels  and 
knocks  them  to  pieces.  We  have  seen  the  working  of  that  in  Mr.  T.  C. 
Henry's  possession  at  Abilene,  Kans.  It  is  an  admirable  invention,  and 
may  be  improved  so  as  to  be  of  great  service ;  but  on  account  of  its 
expense  will  scarcely  compete  with  the  more  simple  methods. 

5.  Useofdsstructlve  agents, — Kerosene  is  the  most  eflfective.  It  may 
be  used  in  any  of  its  cruder  forms.  In  Colorado  they  use  it  to  good 
advantage  on  the  water  in  their  irrigating-ditches,  and  it  may  be  used 
anywhere  in  pans  or  in  saturated  cloths,  stretched  on  frames,  drawn 

Digitized  by  VjOUV  IC 


BULLETIN   NO.    1 — SECOND   EDITION.  15 

over  a  field.  A  good  and  cheap  pao  is  made  of  ordinary  sheet-iron, 
eight  feet  long,  eleven  inches  wide  at  the  bottom,  and  turned  np  a  foot 
high  at  the  back  and  an  inch  high  at  the  front.  A  runner  at  each  end, 
extending  some  distance  behind,  and  a  cord  attached  to  each  front 
comer,  complete  the  pan,  at  a  cost  of  about  $1.50.  A  similar  pan  on 
wheels,  and  moved  by  a  handle  behind,  may  be  operated  by  a  single 
person  to  good  advantage. 

We  have  known  from  seven  to  ten  bushels  of  young  locusts  caught 
with  one  such  pan  in  an  afternoon.  It  is  easily  pulled  by  two  boys,  and 
by  running  several  together  in  a  row,  one  boy  to  each  outer  rope  and 
one  to  each  contiguous  pair,  the  best  work  is  performed  at  the  least 
labor.  Heavier  or  longer  pans,  to  be  drawn  by  horses,  should  have 
transverse  partitions  to  avoid  spilling  of  the  liquid;  also  more  runners. 
The  oil  may  be  used  alone  so  as  to  just  cover  the  bottom,  or  on  the  sur- 
face of  water,  and  the  insects  strained  through  a  wire  ladle.  When  the 
insects  are  very  small,  one  may  economize  in  kerosene  by  lining  the  pan 
with  saturated  cloth;  but  this  becomes  less  efficient  afterward,  and 
frames  of  cloth  saturated  with  oil  do  not  equal  the  pans.  Where  oil  has 
been  scarce,  some  persons  have  substituted  concentrated  lye,  but  when 
used  strong  enough  to  kill,  it  costs  about  as  much  as  the  oil.  The  oil- 
pans  can  only  be  used  when  the  crops  to  be  protected  are  small. 

Small  pans  for  oil,  or  for  burning  on  the  principle  of  that  mad^  by 
Mr.  Hetzel,  mentioned  on  page  7,  attached  to  an  obliquing  pole  or  han- 
dle, do  excellent  service  in  gardens. 

Becently  a  machine  for  destroying  the  young  locusts  has  come  into 
extensive  use  in  Minnesota.  This  consists  of  a  sheet-iron  pan,  with  the 
back  elevated  and  curved;  it  is  covered  with  coal-tar,  which  fastens  the 
insects  falling  upop  it.  When  the  tar  is  covered  with  insects  they  are 
burned.  These  pans  may  be  drawn  or  pushed,  as  suggested  in  reference 
to  the  kerosene-pans. 

Published  June  12th,  1877. 
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PREFACE 


The  present  Bulletin  has  been  prepared  in  accordance  with  the  pur- 
pose of  the  Commission  to  issue  Bulletins  containing  special  information 
that  is  of  interest  and  sought  for  at  the  time  of  publication.  In  prepar- 
ing this  Bulletin,  No«  2,  we  have  made  large  use  of  Professor  Riley's 
Entomological  Reports  to  the  State  of  Missouri,  and  this  the  more  read- 
ily that  they  are  in  limited  circulation  outside  of  that  State,  and  because 
the  legislature  has  nlade  no  provision  for  the  distribution  of  the  last. 

The  map  at  the  end  will  illustrate  in  a  general  way  the  country  th^t 
will  most  severely  suffer,  and  the  eastern  limit  of  injury  the  present 
year. 

C.  V.  RIIiEY, 

A.  S.  PACKARD,  Jr., 

CYRUS  THOMAS, 

Commissioners. 
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ON  THE  NATURAL  HISTORY  OF  THE  ROCKY  MOUNTAIN  LOCUST, 
AND  ON  THE  HABITS  OF  THE  YOUNG  OR  UNFLEDGED  INSECTS 
AS  THEY  OCCUR  IN  THE  MORE  FERTILE  COUNTRY  IN  WHICH 
THEY  WILL  HATCH  THE  PRESENT  YEAR. 


CHARACTERS  OF  THE  SPECIES. 

Though  often  contbanded  with  other  species,  the  Rocky  Mountaia 
Locust  may  be  recogDized  by  the  following  characters:  It  measures  on 
an  average  about  1|  inches  from  the  head  to  the  tip  of  the  closed  wings, 
and  the  wings  extend  about  one-third  their  length  beyond  the  tip  of  the 
abdomen.  The  color  is  variable,  but  the  more  common  specimens  are 
yellowish-white  beneath;  glaucous  or  cabbage-blue  across  the  breast 

Fig.  1.  Fig.  2. 
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and  about  the  mouth  parts ;  pale-bluish,  often  with  shades  of  purple,  on 
the  sides  of  the  head  and  thorax  and  on  the  front  of  the  face ;  olive- 
brown  on  the  top  of  the  head  and  thorax ;  pale  beneath,  more  or  less 
bluish  above  and  marked  with  black,  e^ecially  toward  the  base,  on  the 
abdomen.  The  front  wings  have  the  ground-color  pale  grayish-yellow, 
inclining  to  green,  and  their  spots  and  veins  brown ;  the  hind  wings, 
except  a  yellowish  or  brownish  shade  at  apex  and  along  the  front  edge 
and  a  green  tint  at  base,  are  transparent  and  colorless,  with  the  veins 
brown.  The  front  and  middle  legs  are  yellowish.  The  hind  legs  have 
the  thighs  striped  with  pale  glaucous  and  reddish  on  the  outside  and 
upper  half  of  inside,  with  four  broad  black  or  dusky  marks  on  the  upper 
edge,  the  terminal  one  extending  beneath  around  the  knee.  The 
shanks  are  coral-red,  with  black  spines;,  the  feet  somewhat  paler,  with 
black  claws;  antennsB  pale  yellow;  palpi  tipped  with  black.  In  the 
dead  specimens  all  these  colors  become  more  dingy  and  yellow.  It  very 
closely  resembles,  and  is  often 
confounded  with  the  Red-legged   ^  _^ 

De  Geer),  a  species  common  to  the  ^"^ 
mctj-nym     V       K^    wholc  middle  portiou  of  the  couti- 
1^2?      N^-jij/^    nent  from   the  Atlantic  to  the 
^^^        ^^^<^       Rocky  Mountains,  which,  though 

capable  of  short  flights,  never  ^  ^^^  ,,^„  *  u, .  , 

commit  the  same  havoc.  This  last  anrtop  views,  of  tip! 

is,  on  an  average,  smaller,  darker,  with  shorter  and 
less  conspicuously  spotted  wings  (seldom  extending  more  than  one- 
sixth  of  their  length  beyond  the  tip  of  the  abdomen),  and  the  last  ab- 
dominal joint  of  the  male  (Fig.  4)  is  bluntly  cut  off  at  the  top,  and  not 
tapering  and  notched  as  in  the  C.  spretus  (Fig.  3). 
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THE  EGGS. 

The  question  as  to  how  best  to  treat  the  soil  or  to  manage  the  eggs  so 
as  to  most  easily  destroy  their  vitality  is  a  most  important  and  practi- 
cal one.  Everything,  therefore,  that  relates  to  the  eggs — the  manner  of 
deposition,  the  character  of  the  mass,  the  method  of  hatching,  &c.,  even 
to  the  minutest  details — becomes  important  and  Is  worthy  of  careful 
study. 

WHERE  THE  EGGS  ARE  LAID. 

The  eggs  may  be  laid  in  almosTt  any  kind  of  soil,  but  by  preference 
they  are  laid  in  bare,  sandy  places,  especially  on  high,  dry  ground, 
which  is  tolerably  compact  and  not  loose.  It  is  generallV  stated  that 
they  are  not  laid  in  meadows  and  pastures,  and  that  hard  road-tracks 
are  preferred ;  in  truth,  however,  meadows  and  pastures,  where  the  grass 
is  closely  grazed,  are  much  used  for  ovipositing  by  the  female,  while  on 
well-traveled  roads  she  seldom  gets  time  to  fulfill  the  act  without  being 
disturbed.  Thus  a  well-travel^  road  may  present  the  appearance  of 
being  perfectly  honey-combed  with  holes,  when  an  examination  will 
show  that  most  of  them  are  unfinished,  and  contain  no  eggs;  whereas  a 
field  covered  with  grass-stubble  may  show  no  signs  of  such  holes  and 
yet  abound  with  eggs.  Furthermore,  the  insects  are  more  readily  no- 
ticed at  their  work  along  roads  and  roadsides  than  in  fields,  a  fact 
which  has  also  had  something  to  do  in  forming  the  popular  impression. 
Newly  broken  or  ploughed  land  is  not  liked ;  it  presents  too  loose  a  sur- 
face. Moist  or  wet  ground  is  generally  avoided  for  the  purpose  under 
consideration.  During  the  operation  the  female  is  very  intent  on  her 
work  and  may  be  gently  approached  without  becoming  alarmed,  though 
when  suddenly  disturbed  she  makes  great  efforts  to  get'  away  and  ex- 
tricates her  abdomen  in  the  course  of  a  few  seconds,  the  time  depending 
on  the  depth  reached. 

HOW  THE  EGGS  ARE  LAID. 

The  female,  when  about  to  lay  her  eggs,  forces  a  hole  in  the  ground 

by  means  of  the  two  pairs  of  horny  valves  which  open  and  shut  at  the 

tip  of  her  abdomen,  and  which,  from  their  peculiar  structure,  are  admi- 

Fig.  5.  rably  fitted  for  the  purpose. 

(See  Fig.  6,  where  6,  c  show 
the  structure  of  one  of  each 
of  the  upper  and  lower 
valves).  With  the  valves 
i  closed  she  pushes  the  tips 
in  the  ground,  and  by  a  se- 
ries of  muscular  eff'orts  and 
the  continued  opening  and 
shutting  of  the  valves,  she 
drills  a  hole  until  in  a  few 
minutes  (the  time  varying 
with  the  nature  of  the  soil) 
nearly  the  whole  abdomen 
is  buried.  The  abdomen 
_^  stretches  to  its  utmost  for 

BocKT  Mountain  LocusT.-a,  a,  a,  female  in  different  poni-  thiS  purpOSC,  especially  at 
tionft,  ovIpoBiUng;  b,  ejlg-pod  extracted  from  ground,  with  the  the  middle,  aud  the  holC  iS 
end  broken  open  ;  c,  a  few  eggs  lying  loose  on  the  ground  ;««,«,  „        '      V-^^i  "^'^  "^ 

show  the  earth  partially  removed,  to  illustrate  an  eggmasa  generally    a    llttlC    CUrVCd, 

mSwIfas^bL^'^cVertd^'Sp.^^^^^  ^^**^^'  ^'  '^'''''*  "^""^  """"^  '  ^^^^  al ways  morc  or  less  ob- 
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lique  (Fig.  5,  d).  Now  with  hind  legs  hoisted  straight  above  the  back, 
and  the  shanks  hugging  more  or  less  closely  the  thigh,  she  commences 
ovipositing.    If  we  could  manage  to  watch  a  female  Fig.  6. 

during  the  arduous  vwork  of  ovipositing  we  should  find 
that,  when  the  hole  is  once  drilled,  there  commences  to 
exude  at  the  dorsal  end  of  the  abdomen,  from  a  pair 
of  sponge-like  exsertile  organs  (Fig.  7,  ^)  that  are  nor- 
mally retracted  and  hidden  beneath  the  super-anal 
plate  (Fig.  7,  %\  near  the  cerci,  a  frothy,  mucous 
matter  which  fills  up  the  bottom  of  the  hole.    Then  ^^^^^  ^^u^  «««.««. 
with  two  pairs  of  valves  brought  close  together,  an  tere'of  VemiSe^  showing 
6gg  would  be  seen  to  slide  down  the  oviduct  (j)  horny  valves. 
along  the  ventral  end  of  the  abdomen,  and,  guided  by  a  little  fin  gerlike 
style,*  {g)  pass  in  between  the  horny  valves  (which  are  admirably  con- 
structed not  only  for  drilling,  but  for  holding  and  con-  Fig.  7. 
ducting  the  ^gg  to  its  appropriate  place)  and  issue  at 
their  tips  amid  the  mucous  fluid  already  spoken  of. 
Then  follows  a  period  of  convulsions,  during  which  more 
mucous  material  is  elaborated,  until  the  whole  end  of  the 
body  is  bathed  in  it,  when  another  egg  passes  down  and  is 
placed  in  position.    These  alternate  processes  continue 
until  the  full  complement  of  eggs  are  in  place,  the  nura 
ber  ranging  from  20  to  35,  but  averaging  about  28.    The 
mucous  matter  binds  all  the  eggs  in  a  mass,  and  when 
the  last  is  laid  the  mother  devotes  some  time  to  filling  up 
the  somewhat  oarrower  neck  of  the  burrow  with  a  com- 
pact and  cellulose  .mass  of  the  same  material,  which, 
though  light  and  easily  penetrated,  is  more  or  less  imper- 
vious to  water,  and  forms  a  very  excellent  protection  locust. 
(Fig.  8,  d). 

PHILOSOPHY  OF  THE  EGG-MASS. 

To  the  casual  observer  the  eggs  of  our  locust  appear  to  be  thrust  in- 
discriminately in  the  hole  made  for  their  reception.  A  more  careful 
study  of  the  egg-mass  or  egg-pod  will  show,  however,  that  the  female 
took  great  pains  to  arrange  them,  not  only  so  as  to  economize  as  much 
space  as  possible  consistent  with  the  form  of  each  ^gg^  but  so  as  to  best 
facilitate  the  escape  of  the  young  locust ;  for  if  any  of  the  bottom  eggs 
were  to  hatch  before  the  upper  or  anterior  ones,  their  issue  would,  in 
their  efforts  to  escape,  disturb  and  injure  the  other  eggs,  were  there  no 


Oviposit  ION    of 
Rocky     Mountain 


Fig.  fi. 


provision  against  such  a  possi- 
bility. The  eggs  are,  indeed, 
most  carefully  placed  side  by 
side  in  four  rows,  each  row  gen- 
erally containing  seven.  They 
oblique  a  little  crosswise  of  the 
cylinder  (Fig.  8,  a).  The  pos- 
terior or  narrow  end,  which  is- 
sues first  from  the  oviduct,  is 
thickened,and  generallyishows 
^^        two    pale  rings  around    the 

Eoo-Mabs  op  Rocky  Mountain  LocusT.—fl,  from  the  side,  <larker  tip  (Fig.  9,  a).      ThiS  is 
within  burrow;  6,  from  beneath;  c,  from  above- enlarged,  pushcd  clOSC  agaiust  the   bot- 

tom  of  the  burrow,  which,  being  cylindrical,  does  not  permit  the  outer 
or  two  side  rows  to  be  pushed  quite  so  far  down  as  the  two  inner  rows, 

*  This  is  a  simple  process  or  extension  of  the  sternite,  and  may  be  known  aa  the 
egg-guide,  or  ^tentacu/um  m.  ^^^^^  ^^  >^UU^IC 
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and  for  the  very  same  reason  the  upper  or  head  ends  of  the  oater  rows 
are  necessarily  bent  to  the  same  extent  over  the  inner  rows,  the  eggs 
when  laid  being  somewhat  soft  and  plastic.  There  is,  consequently,  an 
irregular  channel  along  the  top  of  the  mass  (Fig.  8,  o),  which  is  filled 
only  with  the  same  frothy  matter  which  surrounds  each  egg  and  occu- 
pies all  the  other  space  in  the  burrow  not  occupied  by  the  eggs.  The 
whole  plan  i8  seen  at  once  by  a  reference  to  the  accompanying  figure, 
which  represents,  enlarged,  a  side  view  of  the  mass  within  the  burrow 
(a),  and  a  bottom  (b)  and  top  (c)  view  of  the  same  with  the  earth  which 
adheres  to  it  removed. 

HOW  THE  YOUNG  LOCUST  ESCAPES  FROM  THE  EGG. 

Carefully  examined,  the  egg-shell  is  fouhd  to  consist  of  two  layers. 
The  outer  layer,  which  is  thin,  semi-opaque,  and  gives  the  pale  cream- 
yellow  color,  is  seen  by  aid  of  a  high  magnifying  power  to  be  densely, 
minutely,  and  shallowly  pitted,  or,  to  use  still  more  exact  language, 
the  whole  surface  is  netted  with  minute  and  more  or  less  irregular  hex- 
agonal ridges  (Fig.  9,  a,  b).  The  inner  layer  (the  chorion)  is  thicker,  of 
a  deeper  yellow,  and  perfectly  smooth.  It  is  also  translucent,  so  that,  as 
the  hatching  period  approaches,  the  form  and  members  of  the  embryo 
may  be  distinctly  discerned  through  it.  The  outer  covering  is  easily 
ruptured,  and  is  rendered  all  the  more  fragile  by  freezing;  but  the  in- 
ner covering  is  so  tough,  that  a  very  strong  pressure  between  one's 
thumb  and  finger  is  required  to  burst  it.  How,  then,  will  the  embryo, 
which  fills  it  so  compactly  that  there  is  scarcely  room  for  motion,  suc- 
ceed in  escaping  from  such  a  prison  f  The  rigid  shell  of  the  bird's  egg 
is  easily  cracked  by  the  beak  of  its  tenant;  the  hatching  caterpillar,  curled 
within  its  egg-shell,  has  room  enough  to  move  its  jaws  and  eat  its  way 
out ;  the  egg-coverings  of  many  insects  are  so  delicate  and  frail,  that 

the  mere  swelling  of  the  embryo 
affords  means  of  escape;  those  of 
others  so  constructed  that  a  door 
flies  open  or  a  lid  lifts  by  a  spring 
whenever  pressure  is  brought  to  bear; 
in  some,  two  halves  open,  as  in  the 
shell  of  a  muscle ;  while  in  a  host  of 
others  the  embryo  is  furnished  with  a 
special  structure  called  the  egg- 
burster  or  egg-tooth  (ruptor  oi?i),  the 
office  of  which  is  to  cut  or  rupture 
the  shell,  and  thi^s  afford  means  of 
escape.  But  our  young  locust  is 
deprived  of  alf  such  contrivances. 
Nature  accomplishes  the  same  end 
in'  many  different  ways.  She  is  rich 
in  devices.  The  egg  increases  con- 
siderably in  size  before  hatching, 
and  the  shell  necessarily  becomes 
weaker  as  it  stretches.  At  last,  by 
the  muscular  efforts  of  the  nascent 
locust  and  the  swelling  of  its  sev- 
eral parts,  especially  about  the  head 
v>        ^       X,  T  u    .     *^d  mouth,  the  shell  gives  way,  gen- 

Ego  OF  Rocky  MouxTAiN  LocuBT.— a,  showing  ,i  ,.'  .  ,       ^    ^,  •^1^. 

•culptnreof  outer  shell;  6,  the  same  verj' highly  era! ly    Splitting    alOUg    the    autenor 

r.*poinlw^e*l^\r,^^^^^^^  part-     ^^1  the    eggs  in  a 

given  mass  burst  very  much  at  one 
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and  the  same  time,  and  ia  that  event  the  lowermost  Individ aals  await 
the  escape  of  those  in  front  of  them,  which  first  push  their  way  oat 
through  the  fieck  of  the  burrow  (Fig.  8,  d)  provided  by  the  parent. 
They  all  escape  one  after  the  other  through  one  small  hole,  which  is 
scarcely  noticeable  in  the  field. . 

Such  is  the  usual  mode  of  hatching ;  but  when  the  young  from  the 
lower  eggs  hatch  first,  or  when  the  upper  eggs  perish  and  leave  the 
lower  ones  sound,  as  is  not  unfrequently  the  case,  the  exit  is  neverthe- 
less easily  made  along  the  channel  already  described'  (Fig.  8,  c). 

By  a  series  of  undulating  movements  the  nascent  larva  soon  works 
itself  entirely  out  of  the  egg,  when  it  easily  makes  its  way  along  the 
channel  already  described,  without  in  the  least  interfering  with  the 
other  eggs,  and  finally  forces  a  passage-way  up  through  the  mucous 
filling  in  the  neck  of  the  burrow  (Fig.  8,  d).  Once  fully  escaped  from 
the  soil,  it  rests  from  its  exertions,  but  for  a  shore  time  only.  Its  task 
is  by  no  meaos  complete;  before  it  can  feed  or  move  with  alacrity  it 
must  molt  a  pellicle*  which  completely  incases  every  part  of  the  body. 
This  it  does  in  the  course  of  three  or  four  minutes,  or  even  less,  by  a 
continuance  of  the  same  contracting  and  expanding  movements  which 
freed  it  from  the  earth,  and  which  now  burst  the  skin  oo  the  back  of 
the  head.  The  body  is  then  gradually  worked  from  its  delicate  cover- 
ing until  the  last  of  the  hind  legs  is  free,  and  the  exuvium  remains, 
generally  near  the  point  where  the  animal  issued  from  the  ground,  as  a 
little,  white,  crumpled  pellet.  Pale  and  colorless  at  first,  the  full-bom 
insect  assumes  its  dark-gray  coloring  in  the  course  of  half  an  hour. 

From  this  account  of  the  hatching  process,  we  can  readily  understand 
why  the  female  in  ovipositing  prefers  compact  or  hard  soil  to  that  which 
is  loose. .  The  harder  and  less  yielding  the  walls  of  the  burrow,  the 
easier  will  the  young  locust  crowd  its  way  out. 

The  covering  which  envelops  the  little  animal  when  first  it  issues 
from  the  egg^  though  quite  delicate,  undoubtedly  affords  protection  in 
the  struggles  of  birth  from  the  burrow,  and  it  is  an  interesting  fact  that 
while  it  is  shed  within  a  few  minutes  of  the  time  when  the  animal  . 
reaches  the  free  air,  it  is  seldom  shed  if,  from  one  cause  or  other,  there 
is  failure  to  escape  from  the  soil,  though  the  young  locust  may  be  strug- 
gling for  days  to  effect  an  escape. 

While  yet  enveloped  in  this  pellicle,  the  animal  possesses  great  forc- 
ing and  pushing  power,  and  if  the  soil  be  not  too  compact,  will  frequently 
force  a  direct  passage  through  the  sam^  to  the  surface,  as  indicated  at 
the  dotted  lines,  Fig.  8,  e.  But  it  can  make  little  or  no  headway,  except 
through  the  appropriate  channel  (d)j  where  the  soil  is  at  all  compressed. 
While  crowding  its  way  out,  the  antenuse  and  four  front  legs  are  held 
in  much  the  same  position  as  within  the  egg^  the  hind  legs  being  gen- 
erally s'tretched.  But  the  members  bend  in  every  conceivable  way,  and 
where  several  are  endeavoring  to  work  through  any  particular  passage, 
the  amount  of  squeezing  and  crowding  they  will  endure  is  something 
remarkable.  Yet  if  by  chance  the  protecting  pellicle  is  worked  off 
before  issuing  from  the  ground,  the  animal  loses  all  power  of  further 
forcing  its  way  out.  The  instinctive  tendency  to  push  upward  is  also 
remarkable.  In  glass  tubes,  in  which  the  eggs  have  been  placed  in 
order  to  watch  the  method  of  hatching,  the  young  always  turned  their 
heads  and  pushed  toward  the  bottom  whenever  the  tubes  were  turned 
mouth  downward ;  while  in  tin  boxes,  where  the  eggs  were  placed  at 
different  depths  in  the  ground,  the  young  never  descended,  even  when 

*  This  pellicle  (the  amnion)  is  commou  to  most  insects,  bat  so  far  as  we  have  observed 
it  is  shed  after  leaving  the  cliorion  principally  by  the  ortboptera  and  neuropte^.^ 


10  BULLETIN   U.    S.   ENTOMOLOGICAL   COMMISSION. 

they  were  unable  to  ascend  on  account  of  the  compactness  of  the  soil 
above. 

TIME  OF  HATCHING. 

The  date  at  which  the  eggs  hatch  varies  with  the  eariiness  or  latetiess 
of  the  spring,  and  is  moreover  quite  irregular,  some  hatching  in  the  same 
locality  when  the  first-hatched  locusts  are  getting  wings.  As  a  general 
rule,  however,  the  bulk  of  the  eggs  hatch  out  in  the  different  latitudes 
about  as  follows : 

In  Texas,  from  the  middle  to  last  of  March. 

In  the  southern  portion  of  Missouri  and  Kansas,  about  the  second 
week  in  April. 

In  northern  parts  of  Missouri  and  Kansas  and  southern  sections  of 
Iowa  and  Nebraska,  the  latter  part  of  April  and  first  of  May. 

In  Minnesota  and  Dakota,  the  usual  time  of  hatching  ranges  from 
early  in  May  in  the  southern  portions  to  the  third  week  in  the  northern 
extremity. 

In  short,  the  bulk  of  the  insects  hatch,  in  ordinary  seasons,  about  the 
middle  of  March  in  latitude  35^  and  continue  to  hatch  most  numerously 
about  four  days  later  with  each  degree  of  latitude  north,  until  along 
the  forty  ninth  parallel  the  same  scenes  are  repeated  that  occured  in 
Southern  Texas  seven  or  eight  weeks  before. 

In  Montana  and  Manitoba,  from  the  middle  of  May  to  the  first  of 
June. 

TBANSFOR]tfATIONS. 

When  first  hatched  the  little  locust  is  quite  pale,  but  soons  becomes 

mottled  with  gray  and  brown.    Except  in  having  a  shorter,  narrower 

Fig.  10.  prothorax,  sloping  roof-fashion  to  a  me- 

^^      dian  ridge,  and  in  lacking  wings,  the 

H^  ^g/[_      young  locust  scarcely  differs  in  structure 

IbBHMW      ^^ipC|^  fro"^  its  parent ;  and  the  perfect,  winged 

^^yi^J^y^j^     ^^R^d^^v        form  is  gradually  assumed  through  a  series 

^hKIS    ^  ^**^^    ^*  ^^^  molts,  during  the  first  four  of 

Jr  ji^^^\^    \1  which  the  wing-pads  become  larger,  and 

/Pt*  ^^^<t'^  fl^j^j^^kV  ^^ring  the  last,  from  the  pupa  (Fig.  10,  c) 
Xj^^  -^-^^^  xSJJliX  ^  t^®  perfect  state,  the  thorax  becomes 
*-<««t  flattened,  the  wings  are  acquired  and  the 
luSd"  KT  ffiJ^'uiv*?  c^:  i^s^ct  ceases  to  grow  and  is  ready  to  pro- 
papa.  create.    The  time  required  from  hatching 

till  the  wings  are  obtained  averages  from  six  weeks  to  two  months. 

In  order  to  illustrate  the  interesting  process  of  molting  we  will  trace 
an  individual  through  the  last  molt — from  the  pupa  to  the  winged 
insect — as  it  is  the  most  difficult,  and  on  account  of  the  larger  size  of 
the  animal,  most  easily  watched.  The  other  molts  are  very  similar, 
except  that  the  wing-pads  increase  but  moderately  in  size  with  each. 
When  about  to  acquire  wings  the  pupa  crawls  up  some  post,  weed, 
grass-stalk,  or  other  object,  and  clutches  such  object  securely  with  the 
hind  feet,  which  are  drawn  up  under  the  body.  In  doing  so  the  favorite 
position  is  with  the  head  downward,  though  this  is  by  no  means  essen- 
tial. Remaining  motionless  in  this  position  for  several  hours,  with 
antennas  drawn  down  over  the  face,  and  the  whole  aspect  betokening 
helplessness,  the  thorax,  especially  between  the  wing-pads,  is  noticed 
to  swell.  Presently  the  skin  along  this  swollen  portion  splits  right 
along  the  middle  of  the  head  and  thorax,  starting  by  a  transverse- 
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carved  suture  between  the  eyes,  and  ending  at  the  base  of  the  abdomen. 
Let  us  now  imagine  that  we  are  watching  one  from  the  moment  of  this 


Rocky  Mountain  Locust.— Prooess  of  acnuirinj;  wiDgs;  a,  pnpa  with  skin  jaat  split  on  the  back  ; 
&,  the  imago  extruding;  c,  the  imago  nearly  oat;  d,  the  imago  with  wings  ezpanaed;  e,  the  imago 
with  all  parts  perfect. 

splitting,  and  when  it  presents  the  appearance  of  Fig.  11,  a.  As  soon 
as  the  skin  is  split,  the  soft  and  white  fore-body  and  head  swell  and 
gradually  extrude  more  and  more  by  a  series  of  muscular  contortions ; 
the  new  head  slowly  emerges  from  the  old  skin,  which,  with  its  empty 
eyes,  is  worked  back  beneath ;  the  new  feelers  and  legs  are  being 
drawn  from  their  casings,  and  the  future  wings  from  their  sheaths.  At 
the  end  of  six  or  seven  minutes  our  locust — no  longer  pupa  and  not 
yet  imago — looks  as  Jn  Fig.  11,  &,  the  four  front  pupa-legs  being 
j^enerally  detached  and  the  insect  hanging  by  the  hooks  of  the  hind 
feet,  which  were  anchored  while  yet  it  had  that  command  over  them 
which  it  has  now  lost.  The  receding  skin  is  transparent  and  loosened, 
especially  from  the  extremities.  In  six  or  seven  minutes  more  of 
arduous  labor — of  swelling  and  contracting — with  an  occasional  brief 
respite,  the  antennae  and  the  four  front  legs  are  freed,  and  the  fulled 
and  crimped  wings  extricated.  The  soft  front  legs  rapidly  stiffen,  and, 
holding  to  its  support  as  well  as  may  be  with  these,  the  nascent  locust 
employs  whatever  muscular  force  it  is  capable  of  to  draw  out  the  end 
of  the  abdomen,  and  its  long  hind  legs  (Fig.  11,  o).  This  in  a  few  more 
minutes  it  finally  does,  and  with  gait  as  unsteady  as  that  of  a  new- 
dropped  colt,  it  turns  round  and  clambers  up  the  side  of  the  shrunken, 
cast-off  skin,  and  there  rests  while  the  wings  expand  and  every  part  of 
the  body  hardens  and  gains  strength — the  crooked  limbs  straightening 
and  the  wings  unfolding  and  expanding  like  the  petals  of  some  pale 
flower.  The  front  wings  are  at  first  rolled  longitudinally  to  a  point, 
and  as  they  expand  and  unroll,  the  hind  wings,  which  are  tucked  and 
gathered  along  the  veins,  at  first  curl  over  them.  In  ten  or  fifteen  min- 
utes from  the  time  of  extrication  these  wings  are  fully  expanded  and 
hang  down  like  dampened  rags  (Fig.  11,  d).  From  this  point  on,  the 
broad  hind  wings  begin  to  fold  up  like  fans  beneath  the  narrower  front 
ones,  and  in  another  ten  minutes  they  have  assumed  the  normal  atti- 
tude of  rest.  Meanwhile  the  pale  colors  which  always  belong  to  the 
insect  while  molting  have  been  gradually  giving  way  to  the  natu- 
ral tints,  and  at  this  stage  our  new-fledged  locust  presents  an  aspect 
fresh  and  bright  (Fig.  11,  e).  If  now  we  examine  the  cast-off  skin  we 
shall  find  every  part  entire  with  the  exception  of  the  rupture  which 
originally  took  place  on  the  back  ;  and  it  would  pnzzle  one  who  had  not 
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\?itDe8sed  the  operation  to  divine  how  the  now  stiff  hind  shanks  of  the 
matare  insect  had  been  extricated  from  the  bent  skeleton  left  behind. 
They  are  in  fact  drawn  over  the  bent  knee-joint,  so  that  during  the  process 
they  have  been  bent  double  throughout  their  length.  They  were  as 
supple  at  the  time  as  an  oil-soaked  string,  and  for  some  time  after  ex- 
trication they  show  the  effects  of  this  severe  bending  by  their  curved 
appearance. 

The  molting,  from  the  bursting  of  the  pupa-skin  to  the  full  adjust- 
ment of  the  wings  and  straightening  of  the  legs  of  the  perfect  insect, 
occupies  less  than  three-quarters  of  an  hour,  and  sometimes  but  half  an 
hour.  It  takes  place  most  frequently  during  the  warmer  hours  of  the 
morning,  and  within  an  hour  after  the  wings  are  once  in  position  the 
parts  have  become  sufficiently  dry  and  stiffened  to  enable  the  insect  to 
move  about  with  ease,  and  in  another  hour,  with  appetite  sharpened  by 
long  fast,  it  joins  its  voracious  comrades  and  tries  its  new  jaws.  The 
molting  period,  especially  the  last,  is  a  very  critical  one,  and  during  the 
helplessness  that  belongs  to  it  the  unfortunate  locust  falls  a  prey  to  many 
enemies  which  otherwise  would  not  molest  it,  and  not  unfrequently  to 
the  voracity  of  the  more  active  individuals  of  its  own  species. 

As  already  stated,  there  are  live  molts  exclusive  of  that  which  takes 
place  upon  leaving  the  egg.  In  the  first  stage — that  following  the 
egg — the  wing-pads  are  not  visible ;  in  the  second  (after  the  first  molt) 
they  project  but  little  beyond  the  meso-  and  meta- thorax,  differ  but  little 
in  size,  and  are  directed  downward,  lying  separately  close  to  the  body; 
in  the  third  stage  (after  second  molt)  they  are  directed  upward,  the  hind 
covering  and  hiding  more  or  less  the  front  pair,  and  the  joints  bear- 
ing them  retreating  more  beneath  the  prothorax  ;  in  the  fourth  stage 
(alter  third  molt)  they  are  enlarged  as  seen  in  the  pupa,  and  with  the 
fourth  molt  the  fifth  or  perfect  stage  is  attained. 

HABITS  OF  THE  YOUNG  OR  UNFLEDGED  LOCUSTS. 

The  habits  of  the  young  insects  as  they  occur  in  the  country  south  of 
the  forty-fourth  parallel  are  as  follows :  Although  possessed  of  remark- 
ably active  powers  from  the  moment  they  leave  the  egg^  yet  so  long  as 
provision  suffices  for  them  on  their  hatching-grounds  the  young  remain 
almost  stationary  and  create  but  little '  apprehension.  As  soon,  how- 
ever, as  the  supply  of  food  in  these  situations  is  exhausted,  they  com- 
mence to  migrate,  frequently  in  a  body  a  mile  wide,  devouring  as  they 
advance  all  the  grass,  grain,  and  garden-truck  in  their  path.  The  mi- 
grating propensity  is  not  developed  until  after  the  first  molt.  Up  to 
that  time  they  are  content  to  huddle  in  warm  places,  and  live,  for  the 
most  part,  on  weeds,  and  especially  on  the  common  Dog-fennel  or  May- 
weed (Maruta)  where  it  is  present. 

The  young  locusts  display  gregarious  instincts  from  the  start,  and 
congregate  in  immense  numbers  in  warm  and  sunny  places.  They  th^us 
often  blacken  the  sides  of  houses  or  the  sides  of  hills.  They  remain  thus 
huddled  together  during  cold,  damp  weather.  When  not  traveling,  and 
when  food  is  abundant,  or  during  bad,  rainy  weather,  they  are  fond  of 
congregating  on  fences,  buildings,  trees,  or  anything  removed  from  the 
nioist  ground.  They  also  prefer  to  get  into  such  positions  to  undergo 
their  different  molts. 

Their  power  for  injury  increases  with  their  growth.  At  first  devour- 
ing the  vegetation  in  particular  fields  and  patches  in  the  vicinity  of 
their  birthplaces,  they  gradually  widen  the  area  of  their  devastation, 
until  at  last  they  devour  every  green  thing  over  extensive  districts. 
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Whenever  they  have  thus  devastated  a  country  they  are  forced  to  feed 
upon  one  another,  and  perish  in  immense  numbers  from  debility  and 
starvation.  Whenever  timber  is  accessible  they  collect  in  it,  and  after 
cleaning  out  the  underbrush,  feed  upon  the  dead  leaves  and  bark.  A 
few  succeed  in  climbing  up  into  the  rougher-barked  trees,  where 
they  feed  upon  the  foliage,  and  it  is  amusing  to  see  with  what  avidity 
the  famished  individuals  below  scramble  for  any  fallen  leaf  that  the 
more  fortunate  mounted  ones  may  chance  to  sever.  This  increase  in 
destructiveness  continues  until  the  bulk  of  the  locusts  have  undergone 
their  larval  molts  and  attained  the  pupa  state.  The  pupa,  being  brighter 
colored,  with  more  orange  than  the  larva,  the  insects  now  look,  as  they 
congregate,  like  swarms  of  bees.  From  this  time  on  they  begin  to 
decrease  in  numbers,  though  retaining  their  ravenous  propensities. 
They  die  rapidly  from  disease  and  from  the  attacks  of  natural  enemies, 
while  a  large  number  fall  a  prey,  while  in  the  helpless  condition  of  molt 
ing,  to  the  cannibalistic  proclivities  of  their  own  kind.  Those  that 
acquire  wings  rise  in  the  air  during  the  warmer  parts  of  the  day,  and 
wend  their  way  as  far  as  the  wind  will  permit  toward  their  native  home 
in  the  Northwest.  They  mostly  carry  with  them  the  germs  of  disease 
or  are  parasitized,  and  wherever  they  settle  do  comparatively  little 
damage. 

DIEECTION8  IN  WHICH  THE  YOUNG  LOCUSTS  TRAVEL. 

The  young  insects  move,  as  a  rule,  during  the  warmer  hours  of  the 
day  only,  feeding,  if  hungry,  by  the  way,  but  generally  marching  in  a 
given  direction  until  toward  evening.  They  travel  in  schools  or  armies, 
in  no  particular  direction,  but  purely  in  search  of  food — the  same  school 
often  pursuing  a  different  course  one  day  to  that  pursued  the  day  pre- 
vious. On  this  point  the  experience  of  1875  is  conclusive,  though  the 
bulk  of  the  testimony  as  to  their  actions,  when  hatching  out  in  States 
to  the  north  and  west,  is  to  the  effect  that  the  prevailing  direction  taken 
is  south  or  southeast,  while  in  South  Texas  it  is  just  opposite,  or  north. 
A  person  traveling  along  a  road  may  often  see  them  marching  in  one 
direction  to  the  left  and  in  the  opposite  direction  to  the  right. 

RATE  AT  WHICH  THE  YOUNG  TRAVEL. 

When  about  half  grown  they  seldom  move  at  a  greater  rate  than  three 
yards  a  minute,  even  when  at  their  greatest  speed  over  a  tolerably 
smooth  and  level  road,  and  not  halting  to  feed.  They  walk  three-fourths 
this  distance  and  hop  the  rest.  Two  consecutive  hops  are  seldom  taken, 
and  any  individual  one  may  be  run  down  and  fatigued  by  obliging  it  to 
hop  ten  or  twelve  tim^  without  a  rest. 

THEY  REACH  BUT  A  FEW  MILES  EAST  OF   WHERE  THEY 

HATCH. 

At  the  rate  at  which  they  travel,  as  just  described,  they  could  not  ex- 
tend many  miles,  even  if  they  continued  to  travel  in  one  direction  from 
the  time  of  hatching  until  maturity.  They  travel  only  during  the  hotter 
portion^  of  the  day,  six  hours  on  an  average ;  and  their  unfledged  existence 
terminates  in  from  six  to  eight,  say  seven,  weeks.  It  is  very  easy  to  cal- 
calate  from  these  facts  that  if  they  continued  in  one  direction  from  the 
time  they  hatch  until  they  acquire  wings,  they  could  not  extend  thirty 
miles.  In  reality ,  however,  they  do  not  travel  every  day,  and  where 
food  is  abundant  they  scarcely  travel  at  all.  Moreover,  as  just  shown, 
they  do  not  (Jommence  traveling  till  after  the  first  molt,  and  they  do  not 
go  continually  in  a  particularly  eastern  direction,  but  in  all  directions.^ 
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INTRODUCTORY. 


The  following  text  of  a  circalar,  distributed  lastf  sammer  in  the  cotton - 
growing  States,  will  help  to  an  introduction  to  this  bulletin: 


[Circulap  No.  7.) 
KELATING  TO  THE  COTTON  WORM. 


Depaktment  of  the  Interior, 
Office  of  the  U.  S.  Entomological  Commission, 

,18-. 

Mr. : 

Dear  Sib:  The  undeisigned  has  for  many  years  keenly  felt  that  there  was  great 
need  of  more  accurate  knowledge  of  the  habits  of  the  Cotton  Worm  (Aletia  argillacea) 
and  of  the  other  insects  injuriously  affecting  the  cotton  plant,  as  also  of  more  satisfac- 
tory means  of  counteracting  their  injuries.  Recognizing  the  vast  importance  of  the 
sobjecc  to  the  people  of  the  South,  one  of  his  first  efforts,  after  accepting  the  position 
of  entomologist  to  the  Department  of  Agriculture,  in  May,  1878,  was  to  commence  a 
special  investigation  looking  to  those  ends. 

An  appropriation  to  the  Department' was  obtained  for  the  purpose,  and  the  investi- 
gation was  carried  on  under  his  direction  up  to  the  time  of  his  resignation,  on  the  first 
of  May  last.  Since  that  time  Congress  has  required  the  United  States  Entomological 
Commission  to  continue  the  work,  and  said  Commission,  at  a  late  meeting,  decided  to 
place  this  part  of  its  work  in  his  charge.  On  behalf  of  the  Commission  he  would,  there- 
fore, call  the  attention  of  correspondents  to  the  following  questions  and  topics,  with 
the  reques  that  answers  thereto,  or  experience  thereon,  be  returned  to  him  some  time 
before  Oct-  :)er  next. 

Some  CO.  respondents  whom  this  circular  will  reach  may  already  have  answered  a 
more  detailed  one,  sent  out  last  year  by  the  writer  while  connected  with  the  Depart- 
ment of  Agriculture.  He  would  beg  such  to  again  give  their  experience  on  the  fewer 
topics  of  the  preeent  circular. 

He  will  be  glad  to  receive  figures,  either  photographs  or  drawings,  of  machines  or 
contrivances  employed  for  the  wholesale  use  of  the  Paris-green  mixture,  either  in  the 
fluid  state  or  as  a  powder ;  or  any  other  kinds  of  machines  or  traps  employed  for  the 
destruction  of  the  insect.  Models  of  such  are  still  more  desirable,  and  may  be  sent  by 
express,  unpaid,  to  the  headquarters  of  the  Commission.  Correspondence  is  solicited 
whenever  any  expense  must  attend  the  carrying  out  of  these  requests,  in  order  that  au- 
thority may  be  given  to  make  the  necessary  outlay  and  thus  insure  the  refunding  of  the 
amount. 

Respectfully, 

CHAS.  V.  RILEY, 

Ckitf  U.  S.  E.  C. 

1.  During  what  year  was  cotton  first  grown  in  your  State,  county,  or  locality  f 

2.  How  many  years  elapsed  after  cotton  first  began  to  be  grown  before  the  worm 
began  to  work  upon  itf 

1  RI 
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I.  Is  the  worm  most  dreaded  after  a  mild  or  after  a  severe  winter  f 

4.  Do  wet  or  dry  summers  favor  its  multiplication  f 

5.  What  is  the  earliest  date  at  which  you  have  ^nowu  the  worm  to  appear  in  spring  f 
C.  In  what  locations  does  it  most  often  first  appear  f 

7.  What  is  your  experience,  and  what  are  your  views,  as  to  the  winter  habits  of  the 
insect? 

8.  What  natural  enemies  of  the  worm  among  birds,  quadrupeds,  or  insects  are  you 
familiar  with  f 

9.  What  has  been  the  result  of  the  efforts  to  allure  and  destroy  the  moths,  and  what 
methods  have  proved  most  satisfactory?  Give  your  estimate  of  the  relative  value  for 
this  purpose  of  poisoned  sugar,  molasses,  and  vinegar,  or  other  poisonous  substances, 
and  fires. 

10.  Are  the  moths  most  attracted  to  sweetened  substances  when  smeared  upon  tree^, 
boards,  &c.,  or  when  contained  in  vessels  in  or  near  which  lamps  may  be  lighted? 

II.  Are  any  flowers  known  to  be  attractive  to  the  moth?  If  so,  specify  them  and 
their  season  of  blooming. 

12.  What  do  you  know,  from  your  own  observation,  of  the  influence  of  jute  grown 
near  or  with  the  cotton  ? 

13.  Has  anything  been  found  more  generally  useful  and  applicable,  or  cheaper,  than 
the  use  of  the  Paris-green  mixture,  or  of  arsenic  in  some  form,  to  destroy  the  worms? 

14.  Have  you  known  of  any  ipjurions  effects  following  the  use  of  this  poison,  either 
to  the  plant,  to  man,  or  to  animals? 

15.  State  what  you  consider  the  best  and  most  effective  method  of  destroying  the 
worms  in  your  section. 

16.  State  the  cost  per  acre  of  protecting  a  crop  by  the  best  means  employed. 

f^  Correspondents  will  confer  a  favor  hy  numbering  the  rq^Ues  to  correspond  with  (he 
questions,  and  by  writing  on  but  one  side  of  the  paper. 

The  need  of  such  an  investigation,  and  even  of  a  much  more  thorough 
one  than  the  limited  means  so  feur  appropriated  therefor  by  Congress 
have  permitted,  is,  I  venture  to  believe,  made  apparent  firom  the  follow- 
ing pages.  Mr.  Townend  Glover,  during  his  earlier  connection,  as  ento- 
mologist, with  the  Pfitt^nt  Ofllce  and  the  Department  of  Agriculture, 
gave  much  time  to  the  study  of  the  insects  affecting  cotton,  nnd  pub- 
lished in  the  Agricultural  Eeports  for  1854  and  1855  much  valuable 
information  there  anent,  which  has  been  a  text  for  most  suosequent 
writings  on  the  subject.  The  science  of  entomology  was  then  in  its  in- 
fancy in  this  country,  and  Mr.  Glover  labored  under  many  difficulties  in 
the  proper  determination  of  species  and  in  other  ways,  which  necessarily 
prevented  that  scientific  accuracy  and  thoroughness  which  is  desirable. 
Yet  to  his  labors  and  those  of  a  few  Southern  men  like  the  late  Thomas 
Affleck,  of  Brenham,  Tex.,  and  Dr.  D.  L.  Phares,  of  Woodville,  Miss., 
we  owe  all  that  was  known  and  in  any  way  reliable  on  the  subject  up  to 
within  the  present  decade;  while  his  copper-plate  figures  of  the  principal 
insects  affecting  the  plant,  of  which  figures  he  published  in  1878  a  limited 
number  of  copies  for  distribution  at  his  own  expense,  are  so  admirable 
and  instructive  that  it  is  cause  for  regret  that  they  were  not  long  since 
issued,  with  appropriate  text,  by  the  Department  of  which  he  was  so 
long  the  entomologist. 

It  may  safely  be  said  that  up  to  1878  scarcely  any  facts  had  been 
added,  by  direct  observation,  to  those  which  Professor  Glover  had  pub- 
lished regarding  the  Cotton  Worm  twenty-five  years  ago. 
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During  my  direction  of  the  investigation  under  the  Department  of 
Agriculture  many  interesting^  chronological^  statistical^  and  biological 
facts  were  obtained  on  the  subject  of  the  Cotton  Worm.  As  one  of  my 
last  eflbrts  while  yet  connected  with  said  Department  was  to  get  the 
printing  of  10,000  copies  of  a  8x>ecial  report  on  the  subject  ordered  by 
Congress,  it  wiU  devolve  on  my  successor,  Prof.  J.  H.  Comstock,  to  pre- 
pare the  material  thus  collected  for  publication.  Professor  Comstock 
was  one  of  the  special  agents  whom  I  had  engaged  to  assist  me,  and  did 
most  satis£EM}tory  work ;  he  is,  therefore,  well  qualified  for  the  labor  that 
has  fallen  upon  him.  Most  of  the  more  practical  questions,  however,  as 
well  as  those  which  necessarily  required  more  extended  research  than 
could  be  encompassed  in  a  single  year,  were  left  for  future  solution,  and 
it  is  to  these  that,  on  the  part  of  tiie  United  States  Entomological  Com- 
mission, I  have  been  primarily  devoting  my  attention  the  past  summer. 

This  bulletin  is  a  brief  summary  of  results  thus  far  obtained  and  is 
issued  as  a  prodrome  of  the  final,  more  exhaustive  report  which  the 
Commission  hopes  to  be  able  to  make.  It  will  serve,  also,  as  an  indica- 
tion both  of  what  has  been  accomplished  and  of  what  is  yet  to  be  accom- 
plished; for  tew  persons  have  any  idea  of  the  amount  of  time  and  labor 
required  to  obtain  positive,  final  and  satisfactory  results  in  the  many 
paths  that  lead  from  an  investigation  of  this  kind. 

The  text  has  for  the  most  part  been  prepared  in  the  intervals  of  active 
field-work,  and  most  of  the  classified  details  and  experiences  upon  which 
the  statements  and  conclusions  rest,  are  reserved  for  the  final  report. 
By  this  course  the  preparation  and  printing  of  the  bulletin  have  been 
expedited,  and  it  has  been  kept  within  due  bounds  as  to  size.  For  the 
same  reasons  none  of  the  other  many  insects  affecting  cotton  are  treated 
of,  though  a  great  deal  of  information  respecting  them  has  been  col- 
lected for  our  final  rei>ort 

In  order  to  treat  exhaustively  of  several  of  the  more  imi>ortant  ques- 
tions, it  becomes  necessary  to  study  the  history  of  cotton  culture  in  all 
other  countries  as  well  as  in  the  United  States,  and  also  to  more  defi- 
nitely classify  the  cotton  regions  of  the  latter.  In  its  first  report  on  the 
Becky  Mountain  locust  the  Commission  found  it  convenient  and  even 
necessary  to  divide  the  country  over  which  that  insect  occurred,  into 
three  regions,  representing,  respectively:  1st,  The  permanent  breeding- 
grounds  where  the  species  is  always  found.  2d,  The  subpermanent 
region  to  which  it  frequently  spreads,  but  from  which  it  maybe  absent; 
BXidj  3d,  The  temx>orary  region  which  it  visits  at  irregular  IntervaLs,  and 
in  which,  as  a  rule,  it  dwells  but  ^  single  year  at  a  time.  These  divis- 
ions have  a  raison  Witre  in  the  facts  observed,  but  we  recognize  that,  like 
all  classificatory  divisions,  they  are  more  or  less  arbitrary. 

Some  similar  classification  of  the  cotton  belt  will  also  greatly  aid  in 
the  treatment  of  this  Cotton  Worm  question,  and  as  a  temporary  classi- 
fication, to  be  elaborated  in  fdture,  I  have  divided  said  belt  into,  1st, 
the  southern  or  permanent  portion,  where  the  first  worms  annually 
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appear  and  the  moths  in  all  probability  hibernate;  2d,  the  nortnern  or 
temporary  portion,  in  which  the  insect  does  not  hibernate,  but  into 
which  it  spreads,  either  by  gradual  dispersion  or  by  more  sudden  migra- 
tion, from  the  permanent  portion.  The  dividing  line  between  these  two 
portions  must  needs  be  difficult  to  define,  because  there  is  an  uncertain 
region  that  may,  according  to  season  or  circumstance,  belong  to  either, 
and  also  because  of  the  limited  observations  that  have  yet  been  made. 
Taking  the  early  appearance  of  the  worms  as  a  basis,  the  southern  por- 
tion may  be  thus  roughly  defined :  Beginning  with  Tex8^,  it  includes  the 
region  south  of  the  Galveston,  Harrisbnrg  and  San  Antonio  Eailroad, 
excluding  perhaps  the  extreme  western  portion,  but  extending  some- 
what farther  north  along  the  river  bottoms.  In  Louisiana  and  Missis- 
sippi it  includes  the  valley  of  the  Mississippi  Eiver  and  its  tributaries, 
with  uncertain  northern  limits.  In  Alabama  it  is  represented  by  the 
limestone  cotton  belt  south  of  Montgomery,  though  probably  extending 
farther  north  to  the  east  of  that  point.  In  Georgia  it  does  not  extend 
north  of  Albany  on  the  west,  but  doubtless  includes  the  sea  islands 
along  the  coast,  as  also  those  of  South  Carolina,  though  at  the  present 
time  cotton  cultivation  is  limited  to  Saint  Catharine's  Island.  In  Florida 
it  includes  all  parts  where  cotton  is  grown. 

The  facts  given  in  this  bulletin  are,  many  of  th^m,  for  the  first  time 
published.  If  they  oppose  previously  accepted  views  and  opinions,  they 
at  the  same  time  dispel  many  errors  that  have  heretofore  prevailed  as 
to  some  of  the  more  important  questions  in  the  natural  history  of  the 
species.  The  pamphlet  is  prepared  for  the  benefit  of  the  planter  and 
popular  reader,  with  as  little  of  the  technicality  of  science  as  is  con- 
sistent with  clearness  and  precision,  and  with  such  matter  as  more  par- 
ticularly interests  the  scientific  reader  printed  in  smaller  tj'^pe. 

The  principal  aim  of  the  Commission  has  been  to  discover  some  sater 
and  cheaper  remedy  than  any  previously  in  use.  Its  efforts  in  this  direc- 
tion have  been  limited  by  the  means  at  command ;  yet,  as  the  context 
will  show,  they  have  resulted  in  materially  cheapening  the  cost  of  pro- 
tecting the  crop,  and  there  is  promise  of  still  greater  improvement. 

The  Commission  has  had  the  aid  and  co-operation,  in  this  southern 
part  of  its  work,  of  a  number  of  correspondents;  but  its  acknowledg- 
ments are  especially  due  to  Mr.  E.  A.  Schwarz,  of  Detroit,  Mich.,  who 
has  acted  as  special  agent  in  South  Texas,  where  he  remained  from  the 
beginning  of  May  till  the  middle  of  September;  also  to  Prof.  E.  A. 
Smith,  of  the  University  of  Alabama,  at  Tuscaloosa;  Prof.  J.  E.  Willet, 
of  Mercer  College,  at  Macon,  Ga.;  Dr.  E.  H.  Anderson,  of  Kirkwood, 
Miss.;  Judge  J.  F.  Bailey,  of  Marion,  Ala.;  Mr.  W.  H.  Patton,  of 
Waterbury,  Conn.;  Mr.  W.  A.  Henry,  of  Ithaca,  K.  Y.;  and  General 
A.  C.  Jones,  of  Washington,  D.  C.  My  acknowledgments  are  also  due 
to  Professor  Comstock,  Prof.  A.  R.  Grote,  of  Buffalo,  and  Judge  J.  W. 
Jones,  of  Virginia  Point,  Tex.,  for  co-operation  while  I  was  yet  connected 
with  the  Department  of  Agriculture.    My  own  field  labors  during  the 

Digitized  by  VjiJiJ^lV:: 


ACKNOWLEDGMENTS.  5 

year  have  covered  all  the  cotton-growing  States,  except  Florida  and 
South  Carolina. 

The  figures  when  enlarged  generally  have  the  natural  size  indicated 
in  hair-line,  and  the  Messrs.  Hoen  &  Co.,  of  Baltimore,  deserve  credit 
for  the  Mthfnl  manner  in  which  they  have  reproduced  the  colored  plate 
by  their  admirable  lithocaustic  process. 

Appreciating  the  value  of  cumulative  exx>erience  from  aU  parts  of  the 
cotton  belt,  and  on  all  points  where  exx>erience  may  differ,  I  would  re- 
spectfully solicit  correspondence  from  aU  who  may  find  interest  in  these 
pages,  and  who  have  facts  to  communicate. 

0.  V.  E. 

Washinoton,  D.  C,  November  3,  1879. 
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THE    OOTTOiNr   ^W^ORM. 

(Alexia  aboillaoea  HUbn.) 


1.  DESTBVCnVEHESS  OF  THE  WOBIL 

LOSSES  O00ASIOI9ED  BT  IT. 

An  impartial  calculation  of  the  money  loss  to  the  cultivator  caused 
by  injury  to  the  great  staples  of  the  country  from  their  iasect  ^enemies, 
is  sure  to  startle  us  by  its  magnitude  when  the  loss  is  aggregated.  Such 
a  calculation  of  the  losses  which  the  Cotton  Worm  (not  to  speak  of  other 
insects)  inflicts  on  the  people  of  the  South,  based  upon  the  somewhat 
uni>erfect  statistical  data  at  command,  leads  to  the  following  interesting 
conclusions,  which  for  the  most  part  receive  explanation  in  the  facts 
embodied  in  this  bulletin.  The  calculation  embraces  the  fifteen  years 
since  the  close  of  the  civil  war,  and  was  made  by  Mr.  C.  B.  Dodge,  and 
verified  for  me  by  Mr.  J.  B.  Dodge,  the  statistician.  Any  extraneous 
causes  which  tend  to  retard  the  growth  of  the  plant,  also  tend  to  swell 
the  percentage  of  injury  by  the  worm  when  it  abounds.  Where  an  early 
stand  is  secured,  with  thorough  cultivation  and  exemption  fit)m  other 
causes  of  injuiy,  there  the  i)ercentage  of  loss  is  least,  even  in  bad  Cotton 
Worm  years.  The  percentage  of  loss  is,  also,  dei)endent  on  location. 
When  the  injury  is  done  early  in  the  season,  the  loss  in  localities  of 
heaviest  production,  or  where  the  fields  are  numerous  and  contiguous, 
is  nearly  double  what  it  is  where  the  fields  are  more  isolated.  In  years 
of  severe  injury,  from  30  to  98  i)er  cent,  of  the  crop  may  be  ruined  upon 
some  plantations,  while  on  others  the  loss  will  be  trifiiug.  The  highest 
average  of  loss  is  sustained  in  the  southern  portion  of  the  belt,  as  in 
Florida  and  southern  Texas.  It  increases  also  in  a  westerly  direction, 
commencing  with  Georgia  at  16  i)er  cent.,  or  16  bales  out  of  every  100  of 
an  average  crop  for  fifteen  years,  and  ending  with  Texas  at  28  per  cent. 
In  the  northern  portion  of  the  belt  the  averages  are  low,  ranging  fix)m 
5  to  8  per  cent,  for  the  same  x>eriod;  while  in  many  parts  of  it,  and 
notably  in  North  Carolina,  the  worm  appears  so  late  as  to  generally  do 
more  good  than  harm  by  removing  the  luxuriant  top  foliage,  and  thus 
admitting  the  sun  to  the  lower  bolls  and  hastening  their  maturity. 
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The  following  table  shows  the  amount  of  loss  in  bales  and  dollars  for 
each  State  in  a  year  of  severe  visitation. 


Per  cent,  of  loss. 

Crop. 

Losses. 

Money  loss 

state. 

s 

1 

1 

? 

< 

1" 

g'sl 

k 
1- 

Florida 

24 

ia5 

17.8 

17 

20 

28 

05 

05 

08 

49,700 
474,600 
536, 700 
706,000 
438,000 
525,000 
224,  500 
.     147, 000 
347,000 

12,000 
78,422 
95.790 

123, 070 
89, 740 

148,125 

11,225 

8,365 

27,760 

$600,000 

Georgia 

26.1 
26.2 
24 

15 

12.5 

15 

3. 912, 000 

Alabama... 

4.789.000 
6, 150, 000 

Mi^ijlMippi    , 

Louisiana 

4.437,000 

Texas. 

35 

20 

7, 406. 000 

Rnnth  HArolina ....,,.  r 

560,000 

Tennessee 

418.000 

Arkansas .--- 

1,880,000 

Korth  Carolina 

1 

TOtAlft     r 

15.5 

3,449.200 

594,497  1    2fl  711  MM 

This  table  shows  a  possible  loss  of  about  $30,000,000  in  years  of  gen- 
eral prevalence  of  the  worm,  or  an  average  of  15^  per  cent  total  annual 
loss,  viz.,  $12,934,500,  for  all  the  cotton  States  since  the  war.  That  it 
was  equally  great  before  the  war  there  is  no  reason  to  doubt,  for  while 
severe  visitations  have,  perhaps,  been  more  frequent  since  that  time  the 
injury  has  been  greatly  diminished  by  the  use  of  Paris  green  and  other 
arsenical  poisons  since  the  year  1873. 


2.  POPXFLAB  AVD  SCIEHTIFIC  NAMES  FOE  THE  DTSECT. 

Among  planters  the  worm  is  very  often  termed  the  "Caterpillar,^'  or 
the  "  Cotton  Caterpillar,''  and  not  infrequently  the  "Army  Worm."  I  have 
elsewhere  shown*  why  this  last  term  should  be  discountenanced  in  the 
literature  of  the  subject,  unless  prefixed  by  the  word  "  Cotton,"  and  both 
for  the  sake  of  brevity  and  to  prevent  confusion  the  name  used  in  this 
bulletin,  and  by  which  the  insect  in  this  larva  state  is  very  generally 
known,  is,  on  the  whole,  preferable.  In  Louisiana,  more  particularly, 
the  French  term  "  Chenille,"  meaning  caterpillar,  is  commonly  employed. 
For  the  perfect  insect  the  term  "fly"  is  more  often  used  in  some  parts 
of  the  South  than  the  term  "moth,"  but  the  latter  is  preferable  from  an 
entomological  view. 

As  to  the  scientific  name,  the  species  was  first  described  by  Thomas 
Say,  in  1827,  as  Nocttia  xylina^  in  a  letter  to  Dr.  C.  W.  Capers,  pub- 
lished in  the  Southern  Agriculturist  (vol.  I,  p.  203),  but  overlooked  by 
most  later  writers.  Harris,  in  his  Correspondence,  placed  the  "Cotton 
Moth"  near  the  genus  OphUisa,  while  later  authors  more  correctly  re- 
ferred it  to  Hubner's  genus  Anomis.  Mr.  A.  E.  Grote  first  gave  a  cor- 
rect synonymy  of  the  species  in  1874,t  and  pointed  out  that  Httbner 


*  Second  Mo.  Ent.  Bep.,  p.  37. 


fProc.  Am.  Ass.  Adv.  Sc,  1874,  B.,  p.  18. 
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had  figared  and  referred  to  it  in  1822  by  the  appropriate  name  of  Aleiia 
argiUacea  here  employed.  The  differences  between  Anomis  and  Aletia 
are  slight,  but  by  accepting  them  as  of  generic  value,  our  Cotton  Moth 
becomes  the  only  species  of  its  genus  in  the  United  States,  and  there 
is  no  reason  why  the  word  "Aletia''  should  not  come  into  general  and 
popular  use  to  designate  the  species  in  all  its  stages,  just  as  so  many 
other  scientidc  terms  for  familiar  plants  and  animals  have  been,  by  ex- 
ample, added  to  the  common  language.  Some  such  short  simple  term 
is  so  desirable  in  popular  reference  to  the  insect  that  it  is  frequently 
used  in  this  bulletin  in  the  hope  of  ito  being  adopted. 

3.  CHAEACTEBS  AHD  STAGES  OF  THE  DTSECT. 

The  Cotton  Worm,  like  most  other  insects,  and  all  belonging  to  its 
Order  and  Family,  exists  in  four  distinct  states,  which  differ  much  from 
each  other.  They  are,  1st,  the  egg  ;  2d,  the  larva  or  worm ;  3d,  the  chrysor 
Us ;  4th,  the  imago  or  moth. 

The  worm  must  hatch  from  an  egg  deposited  by  the  female  moth. 
All  theories  to  the  contrary,  such  as  its  supposed  spontaneous  develop- 
ment from  the  ])lant,  or  its  origin  from  the  cotton-seed,  are  therefore 
atterly  without  foundation.  They  need  emphatic  denial  here,  because 
of  their  prevalence  not  only  among  the  negroes  and  the  more  ignorant, 
'  bat  among  intelligent  men  unfamiliar  with  the  principles  of  biology. 
Such  theories  always  have  been,  and  doubtless  always  will  be,  entertained 
in  explanation  of  the  apparently  sudden  appearance  ajid  rapid  multipli- 
cation of  any  insect  or  other  organism  in  which  the  preliminary  phases  of 
the  phenomena  are  easily  overlooked  or  with  difficulty  traced.  Reserv- 
ing minute  descriptive  details  for  future  report,  I  will  briefly  indicate 
the  characteristics  of  these  four  states,  so  as  to  enable  the  reader  unac- 
quainted with  any  or  all  of  them  to  recognize  the  species  in  any  phase 
of  its  growth  and  to  distinguish  it  from  all  other  insects.  On  the  plate, 
more  particularly,  I  have  represented,  of  natural  size,  all  the  different 
phases,  as  they  may  be  observed  in  the  field. 

the  egk>. 

The  egg  is  0.6"™  wide,  circular,  much  flat- 
tened and  ribbed,  as  at  Fig.  1.  Of  a  bright 
bluish-green  or  sea-green  when  first  laid,  it 
contrasts  sufficiently  with  the  warmer  green 
of  the  leaf  to  be  easily  detected,  even  by 
the  naked  eye  when  practiced  (Plate  I,  Figs. 
1,  1).  It  is  laid  singly,  and  fastened  with 
sach  firmness  as  not  to  be  easily  removed 

,    .    .  -r.    .•-..,   ,  «  Fig.  1.— Ego  OP  Alrtia:  a,  from  abore; 

Without  injury.     It  is  laid  by  preference        6,  from  side.  (Aft«r  RUey.) 
during  early  summer  on  the  under  side  of  the  larger  and  lower  leaves, 
and  seldom  more  than  three  or  four  are  found  on  one  leaf.    In  con- 
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finement  and  exceptionally  in  natore  it  will  be  laid  on  the  npper 
surface  of  the  leaf^  or  on  any  other  exposed  part  of  the  plant.  In 
autumn,  more  particularly,  the  upper  leaves  receive  a  due  share  of 
the  eggs,  and  I  have  counted  as  many  as  49  eggs  and  egg-shells 
on  a  single  leaf.  With  development  the  color  becomes  more  dingy,  or 
pale  yellowish,  frequentiy  with  brownish  borders  or  a  green  curve,  due 
to  the  coiled  embryo,  which  may  be  seen  through  the  transparent  shell. 
The  young  worm  or  larva  eats  its  way  out  through  an  irregular  hole  on 
one  side,  usuaUy  during  the  morning,  ere  the  dew  is  dissipated,  and  from 
three  to  four  days  after  oviposition.  This  is  the  average  time  elapsing 
between  the  laying  of  the  egg  and  the  hatching  of  the  worm  therefrom 
in  ordinary  midsummer  weather,  but  the  time  varies  with  the  tempera- 
ture, and  a  much  longer  i>eriod  is  required  in  spring  and  late  autumn. 

All  eggs  perish  that  are  unhatched  when  overtaken  by  frost,  as  is  not 
infrequently  the  case.  The  vacated  and  glistening  shell  is  more  readily 
noticed  upon  the  green  background  than  the  unhatched  egg.  At  Fig.  1 
I  have  shown  one  of  the  more  perfect  eggs  both  from  above  (a)  and  from 
the  side  (fr),  and  greatly  enlarged,  so  as  to  indicate  the  sculpture,  the 
natural  size  being  indicated  between  them. 

Humidity  seems  to  favor  hatching.  Aphides  or  plant-lice  are  quite 
often  mistaken  for  the  eggs  of  this  insect,  while  the  "  Mealy  bug^  (Dactyl- 
apius  adonidum)^  a  species  of  AleurodeSy  the  eggs  of  the  lady-birds  (Cocci- 
neUidce)^  those  of  the  Lace- wings  (Chrysopa)^  and  even  a  minute  snail,  not 
uncommon  on  the  cotton  plant,  are  likewise  so  mistaken. 

THE  WOEM  OB  LABVA. 

This,  as  it  appears  in  its  different  stages  of  growth  on  the  colored 
plate,  is  familiar  to  every  planter.  Varying  greatty  in  ground-color,  it 
is  characterized  by  the  particular  position  of  the  black 
piliferous  spots  upon  the  head  and  upon  the  body; 
by  the  white  ring  which  surrounds  each  of  the  latter; 
by  its  pure  white  subdorsal  lines  and  by  its  elongate 
and  slender  form.  It  is  a  semi-looper,  the  first  pair  of 
prolegs  being  very  much  reduced  in  size  and  seldom' 
used,  and  the  second  pair,  though  longer,  only  about 
half  as  long  as  the  succeeding  pair.* 

The  worm  molts  fivetiraes  during  growth  and  changes 
appearance  but  little  after  the  first  molt.    Exception- 
ally only  four  molts  are  suffered. 
The  newly-hatched  worm  measures  1.6"",  is  of  a  uni- 
••  '   *•    form  pale  dingy  yellow,  marked  as  in  Fig.2,  with  polished 

Cotton  woiiM:  aback;  black,  sbghtlj  elevated  spots,  eachbeanng  a  short  pale 
Kiieyo    *  '  ^  hair.    Before  the  first  skin  is  sjied  the  color  often  be- 

*Id.  alcoholic  specimenB  the  first  pair  often  appear  as  mere  tubercles  witboat  clasping  hooks,  bat 
these  really  exist,  though  withdrawn  ftttm  sight  The  legs  are  perfect,  therefore,  and  simply  atrophied. 
In  this  respect  the  larra  of  AUHa  argiUaeea  differs  fh>m  that  of  another  species  (apparently  Anomig 
4xaeta  Hiibn.),  which  occurs  in  South  Texas,  for  in  this  last  species  the  daspers  are  wanting  and  the 
legs  really  obMlete  and  replaced  by  mere  tubercles.  Otherwise  the  resembiiwce  between  the  two  lar« 
v»  is  sucli  as  to  cause  them  to  be  easUy  confounded.  j^.^.^.^^^  ^^  VjUUV  IC 
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comes  slightly  greenish  and  sometimes  inclines  to  orange.  After  the  first 
molt  the  piliferons  si>ots  are  more  conspicuoos,  the  hairs  from  them  longer 
and  black  and  the  characteristic  markings  appear,  though  less  distinctly 
than  after  the  second;  but  from  this  time  on  the  prevailing  color  is 
very  variable,  being  either  entirely  of  various  shades  of  pale  or  pea 
green,  or  more  or  less  intensely  black  along  the  back. 

The  normal  number  of  larval  molts  is  five.  This  is  the  number  which 
I  have  observed  during  the  autumn  months,  while  in  midsummer,  when 
the  development  is  more  rapid,  I  have  on  several  occasions  traced  but 
four.    The  term  of  larval  existence  varies  from  one  to  three  weeks. 

There  is  a  very  general  belief  among  planters  that  the  first  worms  of 
the  season  are  pale  and  the  late  ones  dark,  and  while  both  light  and 
dark  worms  may  always  be  found  together  in  spring,  summer,  or  fall, 
it  is  true  that  the  green  ones  predominate  early  in  the  season  and  the 
dark  ones  later.* 

Immediately  after  molting,  the  body  is  pale  and  without  marking — 
a  rule  with  all  molting  animals.  ] 
After  the  earlier  molts,  the  cast- 
off  skin,  which  remains  more  or 
less  fcdly  stretched,  is  sometimes 
eaten. 

Some  of  the  peculiarities  in  the 
habits  of  the  worm  deserve  men- 
tion here  because  of  their  practical 
bearing. 

Until  after  the  second  molt  it 
always  remains  on  the  under  side 
of  the  leaf,  feeding  upon  the  pa- 
renchyma, and  leaving  untouched 
the  coarser  veins,  stomata,and  up- 
per skin  or  epidermis.  The  leaves 
where  they  are  thus  feeding  pre- 
sent a  blotched  appearance,  the 
semi-transparent  epidermis  be- 
coming pale  yellowish,  and  these 
blotches  are,  as  a  rule,  at  once  dis- 

4^«««,:«i.«"ui^  ■fu^*^  rv4.i*yv,.«^«,^«,i J.  Fig.  8.— Full-gbowk  Cottoh  Worm:  a  from  aidei  h 

tin  gUlShable  from  other  somewhat        from  back ;  twic«  natural  size.    (After  Riley.) 

similar  ones  made  by  a  few  other  insects.t 

After  the  worm  begins  to  eat  entirely  through  the  leaf,  which  is  usu- 

*  The  larva  of  Plutia  dyaua  Grote  is  not  uncommon  in  spring  and  early  sommer  on  cotton.  Being  a 
semi-looper  md  bearing  in  color  and  mode  of  pupation  a  general  resemblance  to  the  AUHa  laira,  it  is 
often  mistaken  therefor  by  planters.  It  is  invariably  pale  green,  without  dark  shades,  and  may  have 
helped  to  the  popular  belief  in  the  first  worms  being  green.  But  while  I  have  invariably  found  dark 
individuals  among  the  earliest  and  throughout  the  summer  generations,  I  was  struck  during  a  trip 
made  last  October  through  Missis^ppi,  Alabama,  and  Georgia  by  their  great  preponderance,  the 
intensity  of  the  black  (often  obliterating  the  white  annuli  and  subdorsal  stripes),  and  the  early  stage 
of  growth  (often  after  the  first  molt  and  very  generally  after  the  second)  in  which  it  appeared.  In  the 
spring  and  early  summer  the  black  is  more  often  confined  to  the  fifth  and  sixth  stages. 

t  The  young  larva  of  Spilotoma  aerea  makes  somewhat  similar  but  larger  blotches. 
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ally  before  the  third  molt,  but  sometimes  later,  it  instinctively  ascends 
toward  the  top  of  the  plant  and  feeds  on  the  more  tender  foliage,  "  rag- 
ging'Mt,  to  use  the  expressive  language  of  the  planter. 

It  can  let  itself  down  by  a  web  from  the  moment  of  birth,  but  can  also 
fling  itself  from  one  part  ot  the  plant  to  another  in  a  manner  quite 
characteristic.  The  fling  or  jump  is  made  by  bending  the  fore  and  raised 
part  of  the  body  to  one  side  and  then  suddenly  jerking  it  to  the  opposite 
side,  relaxing  meanwhile  the  three  hind  pairs  of  legs  by  which  it  held  to 
the  plant.  This  is  a  quite  common  mode  of  motion  when  disturbe-d,  and 
the  normal  way  of  getting  from  one  plant  to  another.  The  maximum 
distance  which  a  worm  can  thus  jump  in  a  horizontal  direction  is  about 
two  feet,  and  it  almost  invariably  alights  on  its  legs.  During  chiUy 
weather  in  autumn  this  motion  is  feeble  and  cdn  be  easily  watched. 
When  not  feeding,  the  worm  either  rests  stretched  straight  on  some 
part  of  the  plant  or  may  be*seen  swaying  its  fore  body  from  side  to  side, 
holding  the  while  by  the  hind  prolegs. 

Though  preferring  the  foliage,  it  will,  when  hard  pushed,  eat  every 
exposed  part  of  the  plant,  even  barking  and  girdling  the  stems.  In 
feeding  on  the  bolls,  however,  it  does  not  bore  like  the  BoU  Worm 
(Reliothis  armigera)^  but  eats  the  external  parts  as  well  as  their  con- 
tents. It  cannot  thrive  on  any  other  plant  than  cotton,  and  is  evi- 
dently confined  in  its  diet  to  the  different  species  of  the  particular  genus 
Oossypium.  At  all  events  there  is  yet  no  satisfactory  evid^ice  to  the 
contrary,  all  experiments  made  confirming  the  beliefl* 

As  one  correspondent  naively  puts  it,  "the  worms  feed  only  on  cotton 
and  one  another,"  the  cannibalistic  propensity  being  fr:eely  indulged 
when  the  occasion  presents.  It  is  a  common  remark  that  the  presence 
of  the  worm  is  easier  detected  by  smell  than  by  sight.  The  planter 
says  that  he  can  "smell  the  worm."  There  is  a  i>eculiar  odor  arising 
from  the  excrement,  but  particularly  from  the  gnawed  and  mutilated 
leaves  that  gives  rise  to  this  saying;  but  where  the  worms  are  numer- 
ous and  large  enough  to  render  it  obvious,  there  they  have  already 
existed  several  days,  perhaps  weeks,  in  smaller  numbers. 

When  numerous  enough  to  utterly  defoliate  a  field  before  they  have 
attained  full  growth,  the  worms  will  travel  in  all  directions  on  the 
ground,  and  they  have  been  exceptionally  known  to  collect  together 
and  travel  in  vast  bodies  in  their  search  for  fresh  food. 

THE  CHRYSALIS. 

Having  obtained  full  growth,  the  worm,  in  the  language  of  the  planter, 
"  webs  up,''  forming  for  protection  a  more  or  less  perfect  cocoon,  usually 

*Mr.  Schwarz  suooeedod  in  feediug  one  from  the  hatching  period  till  it  transformed  to  chrysalis  on  a 
species  of  Morning-glory  (Ipomea  eammuUUa  Boem  &  Sch.),  hut  the  chrysalis  was  imperfect,  and  finally 
perished.  I  find  that  qnite  a  nomber  of  persons  believe  that  the  worm  feeds  on  Abutilon  and  Poke- 
weed  {Phytolaeea),  but  the  belief  rests  solely  on  the  fact  that  these  plants  are  often  defoliate*!  when  the 
Cotton  Worm  is  stripping  the  cotton  fields.  In  the  case  of  Phytolacca,  as  Professor  Willet  has  been 
able  to  prove,  it  is  an  entirely  different  worm  which  does  the  work,  and  the  same  is  doabtless  tme  of 
the  Abutilon.  Mr.  Phillip  Winfree,  of  Mulberry  Creek,  La.  (De  Bow's  Ind.  Res.  of  S.  Sc  S.W.,  1852,  p. 
173),  remarks  that  it  feeds  in  the  West  Indies  on  a  plant  called  the  salve  bush,  resembling  somewhat 
the  common  Mullein. 
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within  the  fold  or  roll  of  a  leaf,  sparsely  lined  with  silken  meshes.  Here 
it  contracts  and  thickens,  the  distinctive  marks  are  nearly  obliterated, 
and  the  green  color  acquires  a  verdigris  hue.  Within  twenty-four  hours, 
in  midsummer,  the  skin  splits  just  back  of  the  head,  and  is  gradually 
worked  to  the  end  of  the  forming  chrysalis,  now  soft  and  green,  but 
acquiring  in  the  course  of  an  hour  or  more  a  brown  color  and  firmer  con- 
sistence. This  chrysalis  state  lasts,  on  an  average,  about  a  week  in  hot 
weather,  but  may  extend  to  thrice  that  time  with  lower  temperature. 
Where  necessity  obliges,  the  worm  will 
spin  up  on  any  other  plant  or  in  any 
situation  that  offers  shelter.  In  con- 
finement it  will  make  a  cocoon  on  the 
surface  of  the  ground,  covering  and 
disguising  the  same  with  particles  of 

fSkrth    or  it.  will  i^vati  trAnafArm  nn  tliA       ^Q-  4— Chrysalib  of  Albtia:  enlarged  to 
e<UXU,  or  in  will  even  nranSIOrm  on  ine  ^^^^  cremaster  from  the  side  (O  and  frSm  be- 

ground  without  silk  or  shelter.  Such  neoth(6).  (After  miey.) 
cases  rarely  if  ever  occur  in  a  state  of  nature,  but  when  the  worms  are 
very  numerous  in  a  field  the  chrysalides  frequently  have  their  leafy  pro- 
tection eaten  away,  so  that  many  of  them  either  hang  by  the  few  hooks 
at  the  extremity,  or  fell  to  the  ground.  In  no  case,  however,  does  the 
worm  burrow  in  the  ground  as  does  the  Boll  Worm,  or  could  the  moth 
issue  from  the  chrysalis  were  the  latter  accidentally  buried  even  an  inch 
beneath  the  surfe<^. 

We  shall  presently  see,  in  discussing  the  hibernation  of  the  species, 
that  it  is'  quite  important  to  distinguish  between  this  chrysalis  and 
others  that  closely  resemble  it,  and  to  enable  the  reader  to  more  readily 
do  so  an  enlarged  outline  is  here  introduced.  The  color  varies  from 
light  mahogany-brown  to  deep  purplish-brown,  while  the  general  form 
is  that  belonging  to  many  other  chrysalides.  Neither  form  nor  color 
can  serve  then  as  distinguishing  traits,  and  the  same  is  true  of  size. 
The  peculiar  form  of  the  cremaster,  or  anal  tubercle  bearing  the  hook- 
lets  (Fig.  4),  will  prove  the  best  and  safest  criterion,  and  any  chrysalis 
found  in  a  cotton  field  that  has  a  different  tip  may  be  safely  determined 
as  not  that  of  the  Cotton  Worm.  The  duration  of  the  chrysalis  state 
also  averages  about  fifteen  days.  I  have  known  it  to  last  but  seven 
days,  and  Mr.  Glover  records  its  lasting  thirty  days.* 


The  moth  measures  from  IJ  to  1 J  inches  from  tip  to  tip  of  wing  when 
these  are  expanded.  Its  general  color,  above,  is  olivaceous,  more  or  less 
eflfectually  subdued  by  lilaceous  or  purple  hues,  and  often  having  a  clay- 
yellow,  or  feintly  golden  cast.  The  under  side  is  more  gray,  with  nacreous 
reflections. 

The  markings  that  more  particularly  characterize  and  distinguish  it 
firom  all  other  Korth  American  moths  are  certain  undulating  vinous  or 

♦  Beport  Department  Agricnltnre,  1858,  p.  73. 
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carmiue  lines  across  the  front  wings,  a  dark  oval  sjwt  near  their  disc 
containing  pale  scales,  which  usually  form  a  double  pupil  (the  basal  or 
inner  one  the  smallest  and  whitest),  <md  three  white  specks  dividing  tlis 
spcLce  between  this  dark  spot  cmd  the  shoulder  in  about  three  equal  parts. 
(Fig.  b^aa  a.) 

The  sexes  jare  not  readily  distinguishable,  as 
the  relative  stoutness  of  the  male  anteiinaB 
compared  with  those  of  the  female  is  so  slight 
as  to  be  no  safe  guide.  An  examination  of  the 
tip  of  the  abdomen,  especially  from  the  side, 
will  always  show  the  diflference,  however,  the 
last  joint  in  the  male  (Pig.  6,  a)  being  the 
longer  and  more  ftiU,  and  the  pale  tufts  of 
hair  that  belong  to  the  withdrawn  genitalia* 
showing  within  or  beyond  the  squarely  docked 
_   tip;  while  in  the  female  (Fig.  6,  b)  this  joint 

Fio.  6.— Outline  of  Alexia:  .        •       .  •    a   j  j      •L^^        i      x 

showing  characteristic  marks  and  IS  shortCF,  morc  x>omtea,  and  oDliquely  truu- 

white  specks  (a  a  a)— twice  natu-  ^^^.^  u«,*««4.i. 
ralsize.    (After  EUey.)  CatC  OCUeatn. 

The  habits  of  this  moth  can  only  be  studied  at  night,  as,  like  almost 
all  the  rest  of  its  family,  it  is  nocturnal.  During  the  day  it  simply  starts 
up  when  disturbed,  and  darts  by  swift  and  low  flight  to  some  other  shel- 
tered spot  a  few  yards,  or  perhaps  rods,  away.    After  sunset,  however, 

it  may  be  seen  leisurely  hovering  about, 
either  bent  on  the  perpetuation  of  its  kind 
or  feeding  upon  whatever  sweets  it  can  get, 
whether  from  the  cotton  or  from  other* 
sources.  It  is  very  strong  and  swift  of 
wing,  and  capable,  when  the  necessity 
arises,  of  flying  long  distances.  In  alight- 
ing upon  the  plant  it  generally  turns  its 
head  downward,  and  when  it  rests,  the 
wings  are  but  shallowly  roofed,  the  front 
ones  closed  along  the  back  and  fully  hiding 
the  hind  ones.  In  this  respect  it  may  al- 
ways be  distinguished  froin  the  parent  of 

Fio.  6.-1 ('otton  Moth:  a,  male  abdo-  the  Boll  Worm,  which  rCStS  with  the  front 
men:    ^  female  do.^nkrged.       (After ^j^^^g  ^^^^  ^^^^^  ^^^  ^^^  entirely  COVer- 

i3g  the  hind  ones. 

The  female  begins  to  lay  her  eggs  in  from  two  to  four  days  aft«r 
issuing  from  the  chrysalis,  the  time- varying  with  the  different  genera- 
tions and  according  to  temperature. 

In  experiments  which  I  have  made  with  moths  confined  in  vivaria, 

*The  male  genitalia  in  this  species  are  remarkable  for  having  two  extensile  organs,  usually  retracted 
and  showing  as  dense  tufts  of  hair,  but  capable  of  extension  to  thrice  the  length  of  the  rest  of  the  arniA^ 
tnre;  also  for  two  attenuated  double-jointed  spines  which  lie  when  at  rest  in  a  sheath  on  one  side  of  the 
penis  with  the  pomts  extending  beyond  it,  but  which  in  action  bend  back  at  right  angles  therefrom. 
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eggs  have  sometimes  been  laid  tliirty-six  bonrs  after  issuing,  and  the 
moths  have  continued  laying  for  twenty-one  nights,  the  number  laid 
each  night  ranging  from  4  to  45. 

Examination  of  the  ovaries  of  females  at  different  seasons  shows  a 
much  greater  prolificacy  than  belongs  to  most  moths,  as  the  number  of 
well-developed  ova  may  reach  500,  and  of  potential  ova  half  as  many 
more.  In  confinement  it  is  difficult  to  obtain  from  one  female  more  than 
300  eggs,  but  that  fully  double  this  number  are  produced  in  the  field 
during  the  height  of  the  season  there  can  be  little  doubt,  while  the  av- 
erage number  may  be  estimated  at  about  400. 

The  natural  food  of  the  moth,  as  first  shown  by  me  in  the  fall  of  1878,* 
is  the  sweet  exudation  from  the 
glands  upon  the  mid-rib  of  the 
leaf  and  at  the  base  of  each  lobe 
of  the  involucre  of  the  cotton 
plant.  Nevertheless  it  is  at- 
tracted to  all  kinds  of  sweets, 
and  in  most  parts  of  the  South 

it  finds  a  bountiful  supply  in      F,o.7.-CoTroNMarH:  a,  with  wings  expanded  ;&.' with 

the  exudation  from  the  spikes  wings  dosed.  (After  Riiey.) 
of  Paspalufn  Usve,  a  tiolerably  common  grass,  but  particularly  in  that  copi- 
ously secreted  by  glands  at  the  apex  of  the  peduncle,  just  above  the  i)od8 
of  the  Cow-pea  {DoUchos),  In  the  spring  of  the  year,  as  Judge  Bailey, 
of  Marion,  Ala.,  has  observed,  it  may  often  be  seen  in  the  evening 
feeding  in  numbers,  first  from  the  blossoms  of  the  Chicasaw  plum,  and 
subsequently  from  those  of  the  peach,  Chinese  quince,-  mock  orange 
{VercLSUB  CaroUnensis)^  the  early  apples,  and  blackthorn.  Later  in  the 
season,  when  the  glands  above  mentioned  begin  to  exude  and  the  tree 
blossoms  are  no  more,  the  moths  do  not  seem  to  be  attracted  by  other 
nectar-storing  flowers,  since  observations  during  the  past  two  years  by 
myself  and  assistants  have  resulted  in  finding  but  one  species  of  verbena 
(  Verbena  auhleUa  L.)  frequented,  even  where  both  moths  and  all  sorts  of 
flowers  were  abundant.  But  fruits  of  all  kinds  as  they  rii)en  are  resorted 
to,  and  figs,  apples,  peaches,  plums,  apricots,  grapes,  persimmons,  anc 
even  melons  are  often  greatly  injured. 

Carefully  examined,  the  tongue  is  seen  to  be  armed  along  its  terminal 
half  with  stout  and  sharp  spines  projecting  forward  from  the  upper  sur- 
fSace  and  increasing  in  density  toward  the  tip,  which  is  beset  with  them 
on  all  sides.  It  is  by  means  of  this  spinous  tip  of  the  tongue  that  the 
moth  works  a  hole  in  these  fruits,  and  is  thus  enabled  to  absorb  the 
more  liquid  portions.    Apple  pomace  is  especially  attractive  to  them. 

*See  AOofita  (G«.)  OcntOMion,  September  20,  and  aeUnHfia  Amtrioan,  Kovember  15, 1878. 
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4.  TIME  ELAPSIHG  FBOM  ONE  GENEBATIOIT  TO  AHOTHER. 

This  varies  according  to  temperature,  and  therefore  according  to 
season.  There  is  increasing  activity  and  acceleration  in  development 
from  the  first  appearance  till  July,  and  thenceforth  decreasing  activity 
and  retardation  in  development  till  irost  Thus  in  midsummer  the 
whole  cycle  of  individual  life,  from  the  hatching  to  procreation,  may 
occupy  less  4;han  three  weeks ;  while  in  spring  and  late  autumn  it  may 
occupy  twice  that  time.  Taking  the  whole  season  through,  however, 
the  time  from  the  egg  of  one  generation  to  that  of  another  will  average 
about  one  month. 

6.  TIME  OF  TEAS  WHEH  THE  HBST  WOBMS  APPEAR. 

Until  the  investigation,  of  which  this  is  only  a  preliminary  report, 
was  begun,  our  knowledge  as  to  the  earliest  appearance  of  the  worms 
was  not  only  vague,  but  misleading.  The  statement  emphasized  by 
Professor  Grote  in  the  paper  already  referred  to,  namely,  that  the  worm 
does  not  appear  earlier  than  the  latter  part  of  June  in  the  central  por- 
tion of  the  cotton  belt  of  Alabama  and  Georgia,  very  fairly  echoes  the 
prevailing  popular  belief  on  the  subject ;  yet  carefhl  investigation  the 
present  season,  and  the  collection  of  fects  recorded  in  past  years,  show 
the  statement  to  be  essentially  erroneous.  The  date  of  earliest  appear- 
ance varies  with  location,  and  largely  with  the  curves  of  isochimal  lines ;  • 
it  also  differs  somewhat  in  different  years  in  the  same  location,  accord- 
ing as  the  season  may  be  late  or  early;  and,  lastly,  it  may  differ  to  some 
extent  in  different  parts  of  the  same  restricted  locality,  worms  ha\ing 
been  found  just  hatching  in  one  place  when,  only  a  few  miles  distant, 
others  were  found  nearly  full  grown. 

While  these  modifying  circumstances  complicate  consideration  of  the 
subject,  it  is  easy  to  arrive  at  definite  results  by  taking  as  a  basis 
observations  made  at  a  few  particular  points  during  the  present  year. 
Hence  I  felt  the  importance  of  having  such  observations  made  the  past 
spring  in  South  Texas  and  South  Alabama  at  those  places  where  the 
worm  was  reported  to  have  appeared  earliest  in  past  years.  As  a  result, 
the  fact  is  fully  established  that  the  first  worms  of  the  season  may,  and 
do,  in  ordinary  years,  hatch  from  th^  middle  of  April  to  the  middle  of 
May  in  the  southern  portion  of  the  cotton  belt.  Indeed,  it  was  this  year 
observed  so  much  earlier  in  Alabama  than  was  formerly  reputed  that 
many  journals  announced  the  fact  as  very  exceptional.  Yet  there  are 
no  good  reasons  to  suppose  the  present  year  exceptional  or  abnormal  ia 

*This  is  well  illustrated  by  a  foct  oommonicated  by  Dr.  D.  L.  Phares,  of  Woodville,  MiaB.,  viz,  that 
the  worm  usually  begins  its  work  of  destruction  in  Madison  County  fh>m  three  to  six  weeks  earlier  than 
in  Wilkinson ;  the  former  on  latitude  33^^  and  the  latter  resting  on  Sl^.  At  Madison  station,  in  th» 
southern  part  of  Madison  County,  the  thermometer  marked  the  extreme  low  temperature  of  -^4^  P. 
during  the  winter  of  1878-79,  while  at  Woodville,  only  about  two  degrees  farther  south,  the  lowest  t 
peraturo  noted  was  lA^  F.,  or  a  difference  of  18°. 
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this  regard.  On  the  contrary,  the  facts  all  show  that  the  season  was  a 
late  one,  for  April  frosts  retarded  the  starting  of  cotton  in  those  very 
sections  of  Alabama  where  the  worms  were  first  found ;  while  it  is  the 
unanimous  opinion  of  i)lanters  in  South  Texas,  where  the  worms  were 
first  noticed,  that  cotton  was  from  two  to  three  weeks  later  in  1879  than 
usual.  It  will  not  surprise  me,  for  these  reasons,  to  learn  in  future  that 
the  first  worms  may  be  found  even  earlier  than  here  stated. 

In  most  cases  of  the  first  appearance  of  the  worms,  sx>ecimens  were  re- 
ceived and  examined  by  me  so  as  to  leave  no  doubt  as  to  their  identity. 
In  the  cases  observed  by  Mr.  Schwarz  the  plants  were  from  one  to  two 
feet  high,  not  yet  blooming  and  with  all  the  leaves  tender. 

The  firat  worms  are  always  comparatively  few  in  number  and  in  iso- 
lated spots.  They  are,  therefore,  easily  overlooked  by  all  who  do  not 
take  particular  pains  to  search  for  theuL  From  such  spots  as  centers 
the  worms  multiply  and  spread  in  subsequent  generations,  with  greater 
or  less  rapidity,  according  as  the  conditions  are  favorable  or  otherwise. 
Such  increase  and  spread  may  be  confined  to  some  part  of  a  given  county 
until  the  cotton  is  nearly  ruined  before  the  cotton  in  the  rest  of  the 
county  is  affected.  The  worms  will  then  first  appear  in  the  remainder 
mudi  more  suddenly  and  numerously  than  they  did  in  the  former,  the 
parent  motiis  migrating  thereto  in  bevies.  As  a  rule,  however,  the 
spread  in  the  southern  portion  of  the  belt  is  gradual  and  the  worm  in 
destructive  numbers  is  preceded  by  one  or  more  scattering  generations 
in  tbe  same  field. 

Other  things  being  eqoal^  the  worm  must  appear  earliest  in  the  south- 
ernmost latitudes,  since  extended  observations  on  the  api>earance  of 
other  insects  show  that  there  is  retardation  of  from  four  to  seven  days 
with  each  degree  of  latitude  northward.  * 

There  is,  in  normal  seasons  of  littie  injury  to  the  crop,  a  similar  re- 
tardation northward  in  the  appearance  of  the  Cotton  Worm  within  the 
soutiiem  portion  of  the  belt,  corresponding  in  some  measure  with  the 
growth  and  development  of  the  plant;  and  it  is  a  notable  fact  that  the 
worm  is  seldom  noticed  and  never  in  great  numbers  before  the  plant  be- 
gins to  bloom.  What  is  generally  under  these  circumstancyes  called  the 
first  brood  or  ^'  crop  ^  has  been  preceded  by  at  least  one  and  often  two 
generations  sparsely  distributed  over  the  fields.  Yet  in  years  when  the 
worm  abounds  to  ^  disastrous  extent  in  tiie  southern  portion  of  the  belt, 
its  appearance  in  the  northern  or  temporary  portion  cannot  be  counted 
on  with  any  certainty  as  to  time,  because  it  is  always  the  result  of  mi- 
grations in  the  winged  state,  and  these  migrations  may  be  more  or  less 
extended  according  to  circumstances.  Between  the  first  appearance  of 
the  worm  in  the  southern  and  northern  portions  of  the  belt  there  is, 
therefore,  a  marked  difference  ordinarily  observable,  it  being  in  the  lat- 
ter much  later  and  in  far  greater  numbers. 

■  *  Vide  remarks  on  time  of  appearance  of  the  Northern  Army  Worm  and  hatching  of  locnsta.  If  o. 
Knt.  Beport  VIII;  p.  47 ;  Ist  Rep.  XT.  S.  E.  C,  p.  232. 

2bi 
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6.   COlfDITIOir  OF  son  AHD  PLAHT  CONNECTED  WITH  THE  AP- 
PEAEANCE  OF  THE  FIBST  WOBMS. 

Having  seen  that  the  worms  first  appear  in  parts  of  the  southern  por- 
tion of  the  cotton  belt  at  a  mnch  earlier  date  than  previously  supposed, 
we  will  now  briefly  consider  the  conditions  of  soil  and  of  the  plant  con- 
nected with  this  first  appearance.  In  glancing  over  the  reports  on  this 
subject  in  answer  to  my  questions,  I  find  a  remarkable  unanimity  of 
opinion  corresponding  with  what  Mr.  Schwarz  has  observed  and  with 
the  general  experience  collected.  It  is  that  the  earliest  worms  of  the 
season  are  confined  to  fields  on  the  ^^low  lands"  where  the  plants  are 
naturally  more  thrifty  and  more  advanced  than  on  any  other  soil.  Low 
lands  where  cotton  is  planted  in  Texas  and  Louisiana  comprise  the  so- 
called  bottom  lands  of  the  rivers,  and  on  such  lands  the  soil  is  always  a 
very  rich  alluvium  and  never  sandy.  Farther  east,  however,  low  lands 
are  frequently  sandy  and  the  bottom  formation  of  alluvial  soil  is  less 
common  than  in  Texas  and  Louisiana.  This  holds  especially  true  of 
Florida,  where  the  soil  is  exclusively  sandy,  more  or  less  mixed  with  de- 
cayed vegetable  matter.  In  the  latter  State  fields  on  *^hummock  land'' 
and  near  the  edges  of  ponds  or  lakes  replace  the  bottom  lands  of  Texas 
and  Louisiana.  The  rule  of  the  first  appearance  on  such  low,  rich,  and 
moist  lands  does  not  apply  alone  to  the  extensive  area  of  such  land  in 
the  southern  portion  of  the  belt,  but  also  to  similar  low  places  in  par- 
ticular parts  of  plantations  in  the  whole  cotton-growing  country,  the 
first  worms  on  any  plantation  always  being  noticeable  in  such  low  spots. 

The  general  rule,  however,  is  not  without  exception,  for  on  the  sea 
islands  off  the  coast  of  Georgia  and  South  Carolina,  where,  in  former 
years,  the  worms  always  appeared  early,  the  soil  in  which  cotton  was  and 
is  to  a  limited  extent  still  cultivated  cannot  be  called  low  land.  All  low 
parts  on  these  islands  are  occupied  by  marshes,  and  are  unfit  for  culti- 
vation, and  the  soil  of  the  cotton  fields  is  what  is  termed  dry  hummock 
land.  Again,  Mr.  Schwarz  found  a  very  early  appearance  in  Lavaca 
County,  in  Southern  Texas,  where  the  country  is  several  hundred  feet 
above  the  river  bottoms  in  the  same  latitude  and  consists  of  open  and 
rolling  prairies.  The  worms  were  observed  there  in  a  field  situated  on 
top  of  one  of  the  highest  hills,  and  they  have  been  observed  there  at 
similarly  early  dates  in  -post  years.  The  soil  is,  however,  of  that  rich 
black  nature  peculiar  to  one  part  of  the  South  Texan  prairies. 

A  second  circumstance  which,  according  to  the  unanimous  reports  of 
planters  and  observers,  appears  to  necessarily  accompany  the  early  ap- 
pearance of  the  worms  is  that  the  cotton  plants  must  be  in  a  well- 
advanced  and  luxuriant  condition.  The  earliest  worms  are  never  known 
to  appear  in  fields  in  which  the  growth  of  the  plants  has  been  retarded 
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from  one  cause  or  another,  as,  for  instance,  late  planting,  the  attacks  of 
plant-lice,  overflow,  poor,  exhausted,  or  sandy  soil,  &c. 

A  third  fact  is  worthy  of  mention  in  connection  with  this  early  ap- 
pearance, viz :  that  in  open  countries,  or  in  countries  where  the  prevail- 
ing soil  is  low  and  rich,  there  is  almost  always  a  gin-house  or  other  build- 
ing, a  hay  stack  or  some  other  shelter  nearby  where  the  moths  have  to 
all  appearance  hibernated.  Of  the  five  localities  in  South  Texas  where 
the  first  worms  were  observed  by  Mr.  Schwarz  last  spring,  three  were  in 
the  immediate  vicinity  of  gin-houses,  with  no  other  building,  fence,  or 
tree  in  the  neighborhood.  In  the  fourth  a  gin-house  and  other  build- 
ings, as  well  as  trees,  were  close  by ;  while  in  the  fifth  (that  in  Lavaca 
County,  already  mentioned)  the  nearest  object  which  could  have  served 
for  the  hibernation  of  the  parent  moth  was  an  open  stable  about  one 
hundred  yards  distant,  but  covered  with  a  thick  thatch  of  hay. 

In  all  cases  observed  or  reported  the  first  worms  occupy  but  a  limited 
patch  in  the  field,  and  are  not  scattered  over  the  whole  field  or  over 
large  portions  of  a  plantation,  as  is  the  case  with  subsequent  generations. 
The  extent,  of  this  patch  seldom  exceeds  two  acres  and  sometimes  does 
not  embrace  one-fifth  of  an  acre. 

Still  a  fourth  circumstance  connected  with  the  appearance  of  the  first 
worms  is  noticeable,  and  one  that,  as  we  shall  see  farther  on,  has  much 
importance  from  the  practical  side.  It  is  that  they  recur  year  after  year 
not  only  in  the  same  counties  but  also  in  exactly  the  same  spots. 

The  condition  of  the  plant  has  already  been  alluded  to.  In  every 
case  it  was  luxuriant,  advanced,  and  vigorous.  This  condition  of  the 
plant  has  so  much  to  do  with  the  matter  under  consideration  that  there 
must  be  a  cause  for  it,  whether  in  the  greater  attraction  for  the  moth 
possessed  by  such  plants  or  the  greater  facility  with  which  the  egge 
hatch  or  the  worms  develop  upon  the  same ;  for  when  produced  artifi- 
cially by  the  use  of  manures  and  good  cultivation,  it  may,  and  often 
does,  have  the  same  effect  and  counteracts  the  otherwise  unfavorable 
condition  of  soil  and  location. 

As  throwing  light  on  the  subject  and  as  a  rational  explanation  of  the 
facts,  it  is  well  to  remember  that  the  most  advanced  and  luxuriant  plants 
most  oopioosly  exude  from  the  secretory  glands  the  sweet  fluid  upon 
which  tiie  moths  feed  and  by  which,  it  is  fair  to  presume,  they  are  at- 
tracted ;  also  that  the  moths'  fondness  for  shade  and  moisture  is  grati- 
fied in  such  low  places  where  the  cotton  is  rank.  These  places  are  also 
just  those  where  the  dews  are  heaviest,  and  the  facts  which  follow  ren- 
der it  quite  certain  that  moisture  aids  both  the  hatching  and  the  devel- 
opment of  the  worm.  Another  suggestion  may  here  be  made  that  also 
helps  in  the  explanation :  the  natural  enemies  of  the  worm,  especially 
the  ants,  are  less  abundant  in  low,  wet  land  than  in  that  which  is  higher 
and  drier.  They  will,  therefore,  be  less  efl^cient  in  destroying  the  young 
worms,  which  for  this  reason  will  stand  a  better  chance  of  developing 
onchecked. 
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7.  WET  WEATHEB  FAVOBS  THE  DEVELOPMENT  OF  THE  WOBMS, 

In  the  foregoing  pages  we  have  seen  that  the  insect  both  in  its  larva 
and  perfect  states  has  a  predilection  for  low,  moist  ground,  where  the 
cotton  is  luxuriant.  We  may  safely  infer,  therefore,  that  the  meteoro- 
logical influences  that  produce  over  large  areas  the  conditions  thus 
described  for  limited  areas  will  prove  favorable  to  the  development  of 
the  worms ;  and,  indeed,  it  is  the  uniform  testimony  and  experience  of 
all  who  have  closely  observed  the  facts  that  wet  weather  is  favorable 
and  dry  weather  unfavorable  thereto.* 

We  have  not  to  deal  here  with  the  cold  rains  that  characterize  the 
Southern  winter,  and  sometimes  occur  as  late  as  the  beginning  of  May. 
The  influence  of  this  weather  on  the  hibernating  moth  has  not  been 
definitely  ascertained,  but  it  is  more  than  probable  that,  when  occuiring 
late  in  spring,  especially  if  accompanied  by  a  <' norther,"  it  may  prove 
as  injurious  to  the  first  generation  of  worms  as  it  is  known  to  be  to  the 
cotton  plant.  We  have  to  deal  rather  with  that  broiling  and  humid 
state  of  the  atmosphere  consequent  upon  frequent  showers  and  a  clouded 
sky  during  the  summer  months  or  later.  The  earth  may  be  said  to 
steam  and  the  air  is  full  of  vapor.  The  influence  of  such  weather  is  two- 
fold, viz,  direct  and  indirect. 

Its  direct  influences  may,  perhaps,  best  be  illustrated  by  citing,  iu 
contrast,  the  effects  of  dry  weather,  which  effects  T  have  bad  an  excel- 
lent opportunity  of  watching  and  studying  the  present  year.    As  wit}- 
nessed  in  the  field,  a  large  portion  of  the  eggs  during  dry  weather  acta- 
ally  desiccate  and  fail  to  hatch.    The  worms  are  less  active,  and  wanting' 
in  vitality;  they  drop  more  easily  to  the  ground,  and  are  so  affected  by 
the  dry,  heated  surface  that,  in  almost  every  instance,  they  fail  to  regain 
the  plant.    While  vigor  and  vitality  are  thus  impaired,  the  developmeat 
during  such  weather  is  unduly  hastened.    The  worms,  for  the  most  part, 
web  up  prematurely  and  fail  to  effect  the  change  to  chrysalis,  generally- 
dying  in  the  act,  half- worm,  half-chrysalis.    The  chrysalides,  in  case  the 
transformation  was  successful,  show  a  great  tendency  to  rot,  while 
the  moths,  which  hatch  from  the  comparatively  few  that  remain  sound^ 
fir.d  scarcely  any  food  in  tlie  cotton  field,  as  the  glands,  already  described 
(p.  15),  are  almost  entirely  wanting  in  honey  during  very  dry  weather. 
Nourishment  and  fecundity  being  correlated,  it  is  more  than  probable 
that  the  moths,  poorly  nourished,  will  lay  fewer  eggs  under  such  cir- 
cumstances.   All  the  effects  described  are  intensified  and  become  most 
marked  during  extreme  drouth,  so  that  frequently  at  the  end  of  a  dry 
spell,  such  as  is  not  infrequent  in  July  and  early  August,  not  a  woma 
can  be  found.    A  rainy  season,  following  such  a  spell,  will  produce  ^ 

*  Severe  rainB,  especially  those  accompanied  by  gales  of  wind,  such  as  occur  occasionally  in  the  Soutli, 
ospeciAlly  daring  the  autumnal  equinox,  have  been  known  to  kill  the  worms,  beating  them  down  sm^ 
sweeping  them  into  windrows  and  heaps.  Such  was  the  case  in  Mississippi  in  1825,  Matagorda  Coimt^^ 
Texas,  on  September  C,  1875,  and  in  the  Bahamas  on  October  1st,  1866.  But  in  these  and  similar  ca^ea 
the  destruction  of  the  worms  was  always  accomiMmied  by  the  utter  loss  of  the  crop. 
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ino8t  noticeable  change.  Its  effects  are  almost  magical.  The  plants 
freshen  up^  and  the  moths  simoltaueoosly  become  active ;  their  eggs 
hatch  freely',  and  the  worms  are  so  voracious  and  active  that  they  soon 
destroy  the  new  leaves  or  "top  crop''  and  then,  of  necessity,  work  on  the 
older  ones. 

The  effects  of  dryness  as  here  described  are  equally  noticeable  when 
produced  artificially.  Experiments  upon  plants  growing  in  the  field, 
but  inclosed  in  muslin-covered  frames,  have  produced  all  the  unhealthy 
conditions  of  the  insect,  simi)ly  beo^iuse  the  covering  prevented  the  nor- 
mal precipitations  of  dew  u]>on  the  plants;  while  in  vivaria  the  iiyurious 
effects  of  a  dry  atmosphere  have  been  equally  noticeable.  In  the  dry, 
hot  air  of  the  Bahamas  the  worms  are  reported  as  often  dying  firom  the 
heat  in  numbers  on  the  plant;  a  fact  which  would  indicate  that  our 
climate  is  more  favorable  to  their  welfare  than  that  of  those  islands; 
for  the  worms  seldom,  if  ever,  die  from  excessive  heat  in  this  country, 
except  as  they  fall  upon  the  heated  surface  of  the  ground. 

The  indirect  influences  of  wet  weather,  first  pointed  out  by  the  writer 
last  July  in  some  remarks  before  the  Mobile  Cotton  Exchange,*  are  even 
more  potent  in  favoring  the  development  of  the  worms.  They  consist 
in  the  comparative  immunity  which  the  pest  enjoys  during  such  weather 
from  its  numerous  natural  enemies,  presently  to  be  mentioned,  all  of 
which  are  prevented  during  wet  weather  from  working  with  the  energy 
and  activity  they  display  during  dry  weather.  This  holds  especially 
trae  of  birds  and  ants,  the  latter  of  which  not  only  hie  to  their  nests 
daring  such  weather,  but  are  often  drowned  in  countless  numbers  in  open 
fields  during  heavy  showers.  Few  who  have  not  carefully  observed  the 
facts  can  appreciate  the  results  of  the  non- working,  even  for  a  few  short 
days,  of  these  natural  checks  to  a  species  so  remarkably  prolific  and 
quick  of  growth  as  our  Aletia. 

It  may  also  be  remarked  in  this  connection  that  wet  weather  is  unfa- 
vorable to  the  pQisoning  of  the  worms,  and  prevents  the  working  of  cot- 
ton, which  working,  as  wUl  be  shown  further  on,  also  helps  to  destroy 
them. 

8.   VVMBEB  OF  AHHUAL  GEKEBATIOirS. 

The  general  impression  and  belief  that  prevails  in  the  South  is  that 
there  are,  in  those  sections  where  the  worm  is  most  injurious,  three 
broods  or  generations,  or,  as  the  phinter  puts  it,  **  crops,"  each  year. 
This  statement  of  the  case  has  also  been  accepted  as  correct  l)y  most 
pre\ious  writers  on  the  subject,  t  It  is,  however,  essentially  erroneous 
so  far  as  the  Southern  portion  of  the  <;otton-belt  is  concerned,  as  the 
earlier  and  Liter  generations  are  not  taken  into  account  but  overlooked. 
The  api>earance  of  the  first  generation  has  already  been  discussed  {antCy 
p.  17),  and  it  occurs  during  the  latter  part  of  April  and  in  May  in  the 

•&•«  llobOe  Register,  July  10,  1879. 

tDr.  Phortu  ia  the  only  writer  vrho  haa,  so  fur  aa  I  can  learn,  recorded  aa  many  as  six  generations 
from  Julv  6,  1869,  till  f^»»t.— (ffuraf  Carolinian,  I,  p.  005.)  ^^1^ 
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more  soutliem  portions  of  the  belt.  One  generation  follows  another 
continuously  from  that  time  on  just  so  long  as  there  are  any  leaves  to 
be  devoured,  and  I  have,  by  protecting  both  plant  and  insect  from  frost, 
kept  the  moths  ovipositing  in  the  city  of  Washington  all  through  No- 
vember:  while  the  worms,  under  like  conditions,  have  hatched  through 
the  early  part  of  December,  matured,  and  spun  up  about  Christmas 
time. 

Careful  observations  and  experiments  the  present  year  in  South  Texas 
show  that  at  least  seven,  and  probably  even  more,  annual  generations 
are  produced  there.  The  first  two  generations  are  generally  well  sepa- 
rated, but,  owing  to  the  irregularity  in  egg  lading  and  in  individual 
development,  the  later  generations  so  cross  each  other,  that  the  insect 
may  be  found  in  all  stages  in  the  same  field  at  one  and  the  same  time. 
This  was  particularly  noticeable  last  summer  from  the  middle  of  July 
on.  Yet  the  succession  of  broods  may  be  recognized  by  the  condition 
of  the  bulk  of  the  specimens  in  the  field  or  by  confining  the  insects  for 
the  better  watching  of  them. 

The  first  generation,  as  we  have  seen,  is  confined  to  spots.  The  sec- 
ond generation  is  more  dispersed,  but  still  restricted  to  areas  in  the 
vicinity  of  the  hibernating  centers.  The  third  generation  of  worms 
may  become,  under  favoring  conditions,  not  only  widespread  but  dis- 
astrous, and  the  moths  produced  from  them  so  numerous  that  they 
acquire  the  migrating  habit.  This  generation  api)ears  in  South  Texas 
during  the  latter  part  of  June,  and  in  South  Alabama  and  Greorgia 
somewhat  later.  This  is  usually  the  supposed  first  brood  in  those  sec- 
tions, t.  e.j  the  first  which  attracts  general  attention.  The  subsequent 
generations  naturally  become  more  and  more  widespread,  and  the  in- 
crease during  last  July  and  August  was  noticeable  in  the  face  of  mete- 
orological conditions  unfavorable  thereto.  The  worms  during  these 
months  will  appear  in  those  fields  in  which  they  did  not  appear  earlier, 
as  on  sandy,  elevated  prairies,  soils  or  lands  where  the  growth  of  the 
plant  was  retarded  from  late  planting,  ovei-flowing,  the  injury  of  the 
plant-lice,  or  whatever  cause.  If  the  weather  be  favorable,  this  August 
generation  will,  when  unmolested,  carry  rain  in  its  wake.  Did  one 
generation  follow  another  in  the  natural  ratio  of  multiplication,  such  is 
the  fecundity  of  the  species,  that  there  would  be  no  hope  of  profitably 
cultivating  cotton.  Fortunately  for  man,  some  of  the  earlier  genera- 
tions are  liable  to  be  so  effectually  kept  in  check  by  natural  enemies 
and  other  adverse  influences  that  they  become  innocuous  and  frequently 
escape  notice.  This  fact  was  strikingly  illustrated  last  May  in  Colorado 
and  Lavaca  Counties,  in  Texas,  where  the  second  generation  which 
hatched  in  sufficient  numbers  in  most  fields  to  create  alarm,  neverthe- 
less vanished  before  its  enemies  so  completely,  that  it  was  difficult  a 
little  later  to  find  a  perfect  chrysalis. 

That  this  second  generation  may  exceptionally  become  very  injurious 
is  shown  from  records,  to  the  effect  that  in  the  early  part  of  June,  while 
the  cotton-stem  was  yet  tender,  whole  plantations  in  the  low  bottom 
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lands  of  Lodisiana  have  been  eaten  to  the  ground;  but  that  it  more 
often  proves  harmless^  as  it  did  the  present  year,  is  probable  for  various 
reasons.  The  plant-lice,  which  are  apt  to  be  very  numerous  on  the  very 
young  cotton,  partially  disappear  before  their  natural  enemies  by  the 
time  this  second  brood  of  worms  is  developing.  The  ants,  which  were 
previously  supplied  with  food  by  the  plant-lice,  have  now  multiplied, 
and  are  forced,  by  the  decrease  of  the  aphides,  to  seek  other  food.  They 
are  consequently  more  oifectual  in  destroying  the  young  worms.  All 
the  other  enemies  of  the  worm  are  also  more  active  during  the  month  of 
June,  and  gregarious  birds,  like  the  blackbirds  and  ricebirds,  are  very 
common  during  that  month,  but  generally  leave  the  fields  later. 

In  the  northern  i)ortion  of  the  cotton  belt  the  number  of  annual  gen- 
erations is,  of  course,  fewer,  and  will  vary  according  to  the  date  of  the 
incoming  of  moths  from  the  further  south,  and  according  to  other  cir- 
cumstances. The  generations  are  not  only  fewer,  therefore,  but  more 
easily  separated  and  defined. 

9.  KIGBATIOirS  AHD  POWEB  07  FLIGHT  OF  THE  MOTH. 

Many  persons,  noting  the  short  and  clumsy  though  rapid  and  darting 
flight  of  the  moth,  when  disturbed  during  the  day-time,  get  the  idea  that 
it  is  incapable  of  extended  flight.  But  it  has  great  power  of  wing,  and 
its  migrating  habits  are  abundantly  attested.  le  ha^  been  observed  in 
numbers,  far  out  at  sea,  and  captured  in  autumn  off  the  coast  of  New 
England,  around  Chicago  and  around  Buffalo — ^the  species  being  iden- 
tified by  competent  entomologists  like  Packard,  Burgess,  Grote  and 
Westcott.  I  have  known  it  to  do  considerable  injury  during  Septem- 
ber to  peaches  in  Kansas,  and  to  ruin  acres  of  cautelopes  during  the 
same  month  as  far  north  as  Racine,  Wis.  That  it  is  aided  in  these 
distant  flights  by  favoring  winds  there  can  be  no  doubt,  but  that  it 
does  not  depend  on  them  for  dispersion  is  equally  certain. 

Dr.  D.  L.  Phares  records  the  destruction  by  the  worms,  of  cotton  the 
first  year  planted,  eighty  miles  from  any  point  where  cotton  had  been 
grown  before;  while  Mr.  H.  P.  Bee  (see  letter  in  Appendix)  shows  that 
they  appeared  in  Mexico  on  cotton  planted  two  hundred  miles  from  any 
other  fields.    Numerous  similar  cases  might  be  mentioned. 

The  migrating  habit  is  common  to  many  insects  and  other  animals, 
but  is  almost  always  associated  with  excessive  multiplication.  Such 
is  likewise  the  case  with  Aletia^  as  the  observations  of  the  past  year 
have  clearly  shown.  So  long  as  the  worms  are  not  numerous  enough 
to  materially  riddle  the  cotton,  the  moths  produced  from  them  busy 
themselves  with  ovipositing  in  the  neighborhood  where  they  were  bom, 
spreading  only  comparatively  short  distances  on  all  sides ;  but  when- 
ever the  cotton  is  well  "  ragged,'^  then  the  moths  acquire  the  migrating 
habit  and  appear  in  numbers  everywhere — in  town  and  village,  and  at 
lights  far  away  from  cotton-fields.    The  time  of  year  when  this  migra- 
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ting  habit  is  acquired  varies,  but  it  is  rarely  till  after  the  third  genera- 
tion of  worms  or  the  latter  part  of  June  and  fore  part  of  July  in  South 
Texas;  while  it  is  most  pronounced  during  tiie  autumn  months.  At 
such  times,  the  moths  may  be  noticed^  during  cloudy  days,  starting  off 
by  rapid  flight  and  ascending  high  in  the  air  tiU  lost  to  sight ;  and  the 
contrast  between  this  movement  and  the  darting  and  hiding  of  the 
normal  day-flight  is  quite  striking  to  any  one  who  has  witnessed  it. 

10.  HIBEBHATIOH. 

No  question  connected  with  the  Ootton  Worm  has  given  rise  to  more 
speculation  than  tibat  of  the  hibernation  of  tiie  insect,  and  this  fact  at 
once  flnds  its  explanation  in  the  difficulty  that  surrounds  the  subject 

As  partly  illustrating  this  difficulty  it  will  be  well  to  elaborate  the 
statements  made  in  a  paper  read  by  the  writer  before  the  National 
Academy  of  Science  at  its  meeting  in  Washington  last  spring. 

There  are  three  principal  theories  on  the  subject  that  are  worthy  of 
consideration,  and  that  are  held  by  those  with  whom  I  have  come  in 
contact,  or  with  whom  I  have  corresponded.    These  are : — 

1st,  That  it  hibernates  in  the  chrysalis  state. 

2d,  That  it  hibernates  as  a  moth. 

3d,  That  it  does  not  hibernate  in  any  part  of  our  cotton-growing 
States,  but  comes  into  them  on  the  wing  from  warmer  climates  where 
the  cotton-plant  is  perennial. 

Some  few  persons  think  that  it  winters  in  the  egg  state  in  cotton- 
seed or  on  the  dead  stalk  of  the  plant ;  but  such  views  may  be  disposed 
of  by  the  statement  that  they  are  unsupported  by  oven  the  appearance 
of  fact. 

At  first  blush  it  would  seem  easy  enough  to  dispel  whichever  of  these 
theories  is  erroneous  and  settle  the  question  under  consideration  by  a 
few  simple  facts  of  observation.  The  trouble  is,  however,  to  get  at  the 
facts. 

About  one-fourth  of  the  intelligent  people  of  the  South  hold  the  opin- 
ion that  this  Aletia  hibernates  in  the  chrysalis  state,  some  believing  tiiat 
it  does  so  above  ground,  others  that  it  retreats  beneath  the  surface  of 
the  ground.  It  has  generally  been  stated  by  the  writers  on  this  insect 
that  the  chrysalis  could  not  endure  the  slightest  frost.  I  have  been  able 
to  prove  that  it  will  suflfer  with  impunity  a  temperature  of  from  five  to 
ten  degrees  below  the  freezing  point,  but  that  it  cannot  withstand  a 
lower  temperature;  and  all  those  chrysalides  which  do  not  give  out  the 
moth  before  severe  cold  weather  sets  in  perish  beyond  any  doubt.  How 
easily  men  are  misled  even  on  this  point,  however,  may  be  gathered  from 
the  fact  that  Dr.  E.  H.  Anderson,  of  Kirkwood,  Miss.,  a  most  intelligent 
observer  and  experienced  cotton-planter,  kept  what  he  believed  to  be 
living  specimens  until  after  the  severe  cold  of  December  last.  A  careful 
examination  pix)ved  that  the  lifelike  motions  of  such  chrysalides  were 
due  to  the  living  pupa  which  they  contained  of  one  of  the  parasites 
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(Pimpla  conquisitor)  presently  to  be  described.  The  larger  proportion 
of  chrysalides  that  sa^  not  empty  aftw  a  severe  frost  has  occurred  are 
infested  with  some  kind  of  parasite,  though  many  of  them  have  perished 
from  the  effects  of  the  frost  and  are  either  rotten  or  mouldy. 

Any  number  of  intelligent  planters  insist  that  they  plow  up  the 
chrysalides  in  spring,  and  the  belief  that  the  last  brood  works  beneath 
the  ground,  out  of  reach  of  frost,  is  very  firmly  held  by  some  of  the 
moi»t  experienced  cotton-growers ;  but  in  every  instance  that  has  come 
to  my  knowledge  the  chrysalides  thus  plowed  up  have  proved  to 
belong  to  other  species,  most  of  them  of  the  same  family,  and  many  of 
them  having  a  sufficiently  close  resemblance  to  those  of  Aletia  to  con- 
found any  but  the  most  skilled  and  experienced  entomologist.  As  an 
Ulustration  of  the  ease  with  which  erroneous  conclusions  can  be  drawn 
from  mistaken  identity,  I  will  here  quote  part  of  a  letter  received  last 
^ring  from  Prof.  J.  E.  Willet,  one  of  our  observers  who  has  i)articu- 
larly  interested  himself  in  this  subject.  ^^I  have  received  to-night," 
writes  Professor  Willet,  "from  Rev.  Bobert  Harris,  of  Cairo,  Thomas 
County,  Georgia,  a  small  tin  box  inclosing  25  chrysalides,  whit^h  I 
forward  you  by  mail.  Mr.  Harris  is  an  ardent  believer  in  the  subterra- 
nean hibernation  of  the  chrysalis  of  Aletia  argiUaeea.  I  transcribe  the 
portion  of  his  letter  pertinent  to  the  case : 

"  <  Cairo,  Ga.,  February  22, 1879.  • 

"^Washington's  birthday  and  victory.  Perseverantia  vindt  The 
facts  drive  "analogy"  to  the  wall.  Here  they  are:  25  cotton- worm 
chrysalides  ploughed  up  out  of  the  ground  in  a  field  that  was  riddled  by 
the  insects  last  fall. 

"  'This  is  unimpeachable  evidence,  and  in  the  opinion  of  the  court  is 
amply  sufficient  to  convict  the  prisoner.'" 

"The  chrysalides,"  continues  Professor  Willet,  "appear  to  my  eye 
very  like  Aletia  chrysalides  which  I  have  in  spirits,  and  I  await  your 
verdict  with  interest." 

The  chrysalides  referred  to  in  this  instance  resemble  those  of  Aletia  so 
thoroughly  in  form,  size,  and  general  appearance  that  they  might  have 
been  mistaken  therefor  even  by  some  entomologists ;  yet,  from  certain 
minute  structural  differences,  easily  observable  with  a  good  lens,  I  wa4 
able  at  once  to  decide  that  they  belonged  to  another  insect,  the  Aspila 
virescens  of  Fabricius,  a  beautiful  moth,  with  olivaceous  primaries,  marked 
with  three  distinct  pale  transverse  lines,  relieved  by  coincident  deeper 
sha^les,  the  translucent  green  larva  of  which,  speckled  with  minute  pale 
fleshy  elevations,  T  have  found  feeding  on  Solanum  sieglinge  in  Saint 
Louis.* 

*  I  append  a  description  of  tbo  larvsi  of  Aspila  virencens  : 

Smooth,  Boft,  translncent,  with  tlio  nonnal  complement  of  10  legs.  Color  either  green  or  lilooeons. 
Finely  8i>ockled,  with  pale  yellowish  spota  (appearing  under  tho  lens  as  fleshy  elevations),  arranged 
in  a  somewhat  longitudinal  manner,  and  forming  along  tho  stigmatal  region  a  tolerably  well-marked 
band ;  the  stigmata,  which  are  in  the  upper  portion  of  this  band,  being  black,  with  a  cameous  center 
«nd  white  annulatiou.  PiliferouH  8pot8  in  normal  po.^ition,  very  small,  dark,  with  a  paler  annulation; 
the  hairs  fine  and  translucent.  The  two  posterior  joints  somewhat  squarely  cut  off.  Head,  thoraoio 
legs.  Hw\  cervical  shield  polished  and  slightly  more  yellow  than  hotly. 

FuU  grown  in  July ;  imago  issuing  in  August  of  same  year.  Digitized  by  ^^UU)^  iC 
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There  are  many  species  of  nightrflying  moths  which  go  through  their 
transformations  beneath  the  ground,  and  there  hibernate  in  the  chrysalis 
state.  Tl^e  leaves  of  the  cotton-plant  are  palatable  to  a  very  large  num- 
ber of  such,  while  the  Boll-worm  {HeUotkis  armigera)  and  the  ^<  Grass- 
worm''  (Laphrygma  Jrugiperda)y  which  thus  transform,  are  sometimes 
very  abundant  in  a  cotton  field.  It  is  not  at  all  surprising,  therefore, 
that  the  chrysalides  should  be  plowed  or  dug  up  in  land  planted  to  cot- 
ton. All  of  them,  upon  careful  scrutiny,  will  be  found  to  differ  firom  the 
chrysalis  of  Aletia,  which  may  be  distinguished  by  its  slender  form,  and 
particularly  by  the  tip  of  the  body  with  its  armature,  as  shown  in  Fig.  4, 
p.  13.  In  short,  the  nature  of  the  Aletia  chrysalis  effectuaUy  prevents 
it  from  working  beneath  the  ground,  except  where,  dropping  out  of  its 
cocoon,  it  happens  to  fall  into  some  crack  or  crevice,  and  thus  wriggle 
beneath  the  surface.  It  is  also  contrary  to  all  analogy  that  a  chrysalis 
normally  found  above  ground  in  a  cocoon  should  work  beneath  the  soil; 
for  all  insects  that  pupate  under  ground  descend  while  in  the  larva  state. 

Experiments  which  I  have  repeatedly  made  prove  that  the  Aletia 
chrysalis,  when  placed  under  ground,  either  rots  and  perishes  or  the 
moth,  if  in  a  sufficiently  advanced  state  when  the  chrysalis  is  buried,  will 
vainly  attempt  to  escape  and  push  through  its  unnatural  surroundings. 

Eegarding  the  ability  of  the  moth  to  survive  the  winter,  nearly  one- 
half  of  the  more  intelligent  correspondents  state  that  they  have  known 
the  moth  to  be  found  flying  during  warm  days  in  the  winter,  and  that 
it  consequently  hibernates  in  that  state.  Mr.  John  T.  Humphreys,  of 
Morganton,  !N*.  C,  who  was  for  awhile  employed  by  the  State  of 
Georgia  in  entomological  work,  says  that  he  has  absolute  proof  of  the 
hibernation  of  the  moth. 

Page  after  page  of  testimony  and  experience  from  the  most  competent 
and  reliable  planters  might  be  adduced  in  support  of  the  fact  that  the 
moth  is  to  be  seen  either  hidden  in  sheltered  situations  or  flying  during 
the  milder  weather  of  winter,  and  in  spring,  in  all  of  the  southern  por- 
tion of  the  belt.  The  situation  in  which  it  is  most  often  reported  as 
sheltering  are  under  the  shingles  of  gin-houses,  under  rails,  and  under 
the  loose  bark  and  in  the  hollows  of  trees  and  prostrate  logs.  In  old 
pine  stumps  the  sap-wood  separates  from  the  heart- wood  and  forms  ex- 
cellent retreats  for  this  purpose.  The  general  hue  of  the  large  scales  of 
pine  bark  is  sufficiently  close  to  that  of  the  moth  to  make  the  resem- 
blance protective.  A  dense  forest  of  Long-leaved  pines  also  modifies 
and  equalizes  the  winter  temperature.  These  facts  would  lead  one  to 
suppose  that  pine  forests  offer  unusually  favorable  conditions  for  hiber- 
nation, and  Mr.  Humphreys  has,  in  fact,  found  the  moth  hibernating 
under  pine  scales,  while  some  of  my  most  reliable  correspondents  report 
having  seen  the  moths  sporting  in  great  numbers  in  the  edges  ef  pine 
forests  during  the  month  of  March. 

Nevertheless,  the  persistent  search  by  Mr.  Schwarz  last  winter,*  under 

*  Mr.  Schwarz  traveled. thi-oughout  the  southern  portion  of  the  belt,  and  visited  the  Bahtunaa,  with 

the  special  object  of  learning  the  winter  quarters  of  the  moth.  ,      .,,,.,,  .^ 
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my  direction,  while  yet  connected  with  the  Department  of  Agriculture^ 
Med  to  reveal  the  moth  under  pine  bark ;  whereby  I  was  led  to  the 
conclusion  that  it  seeks  winter  shelter  some  distance  from  the  grounds 
It  has  been  reported  by  some  correspondents  in  greatest  numbers  in. 
swamps  of  sweet  gum,  oak,  maguoUa,  poplar,  &c.,  such  as  are  found  in; 
Southern  Alabama.  These  swamps  are  warm,  moist,  and  miasmatic, 
and  the  moths  are  said  to  have  been  seen  literally  packed  together  in  a 
torpid  state  in  the  hollows  and  burrows  made  in  rotting  logs  by  boring 
larvsB. 

The  evidence  on  this  point  of  the  hibernation  of  the  moth  would  her 
overwhelming  did  it  come  from  scientific  observers ;  but,  unfortunately^  ' 
aUied  species  are  so  often  and  so  easily  mistaken  for  Aletia  that  doubt 
stiU  surrounds  the  subject.  The  liability  to  confound  hibernating  spe- 
cies is  all  the  greater  in  that  characteristic  markings  are  more  or  less- 
effaced  or  faded.  TheHypejia  scabralis  (Fabr.),  *  a  moth,  belonging  to  a 
different  family  (FyralidcB)j  and  which  hibernates  in  the  imago  state  all 
over  the  country,  is  especially  common  in  the  Southern  States,  and  large- 
numbers  have  been  sent  to  me  as  the  genuine  Aletia.  It  is  nearly  of 
the  same  size  and  form,  and  while  normally  of  a  darker  brown,  faded 
hibernating  specimens  are  easily  mistaken  for  the  Cotton  Moth  because- 
of  undulating  darker  lines  across  the  front,  somewhat  similar  to  those  on 
the  latter.  Its  palpi  are  longer  and  snout-like,  and  its  front  wings  in- 
variably lack  the  dark  discal  spot  and  the  white  specks  (see  p.  14)  char- 
acteristic of  Aletia. 

Phoberia  cUomaria  Hiibn.,  and  many  other  similar  moths,  have  beei> 
forwarded  with    the   remark  ^ 

that   they  were   the   Cotton  ^^^     o"      , -;"|f' 

Moth ;    while   Leueania   uni- 1 
puncta  Haw.,  the  parent   of 

the    l^orthem   Army  Worm,     ^^^^^^^^^^^^^CT^S 
which  feeds  only  on  grasses 
and    cereals,   is    everywhere 
found  in  the  South  during  win-  "^  CI5  ^  W  3 

ter,  and,  on  account  of  its  ffreat     Fio-  «.— Akmy  Woum  moth  :  a,  male  moth ;  6,  abdomen 
.      „      /        .  _  Ai      .     of  female— nat.  size;  c,  c3-o;  d,  base  of  male  antenna;  «,  base 

Similarity   in    color   to    Aletia  of  female  ant«snna^-enlargetl.    (After  KUey.) 

and  of  a  white  discal  spot  relieved  with  a  dark  shade  on  the  front  wingg 
that  heightens  the  general  resemblance,  is  more  often  mistaken  therefor 
than  any  other.  It  is  more  robust  than  Aletia,  and  a  comparison  of  the 
accompany  log  illustration  (Fig.  8  with  Fig.  7,  p.  15)  will  show  the  other  dif- 
ferences. Seeing  how  easily  non-entomologists  are  misled  by  general 
resemblances,  I  would  again  lay  stress  on  the  readily-observed  char- 

*  Th«  PUUyhypena  »eabra  (Fabr.)  of  Grote'a  List.  Its  Urva  ifi  graas-green  in  color  with  a  medio-dorsal 
and  sulxlorsal  lines  of  a  darker  green,  the  latter  bordered  below  by  a  whitish  line.  It  is  cylindrical  and 
with  but  three  pairs  of  abdominal  prolegs.  It  feeds  on  clover,  and  also  on  Robinia,  The  chrysalis  ia 
formed  in  some  sheltered  situation  and  surronnded  with  white  silken  threads ;  is  dark  and  slender  like 
that  of  Aletia,  but  the  tip  is  armed  with  two  strong,  slightly  diverging  spines.  In  Missouri  this  chry- 
aalia  may  bo  found  under  bark  during  winter,  and  it  doubtlesM  hibernates  in  both  chrysalis  and  imago* 
»tat«  in  the  South. 
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acters  underliued  on  page  14,  by  which  Aletia  may  always  be  recognized. 
Where  they  are  absent  it  may  be  safely  taken  for  granted  that  other 
species  are  in  question.  From  this  danger  of  confounding  species  it  is 
evident  that  ordinary  reports  lose,  when  unaccompanied  by  specimens, 
much  of  their  value,  and  must  always  be  taken  cum  grano  salts. 

Yet,  after  making  due  allowance  for  possible  error,  the  number  of  in- 
telligent planters  whom  I  have  conversed  with,  and  who,  ha\ing  long 
and  thorough  acquaintance  with  the  moth,  feel  positive  of  their  ability 
to  distinguish  it  and  of  having  seen  it  during  the  winter,  is  so  great  as 
to  leave  little  doubt  of  the  fact,  while  the  added  testimony  of  Professor 
Grote,  who  is  such  authority  on  moths  that  he  could  not  thus  confound 
species,  and  who  states  that  he  has  found  the  Aletia  in  Alabama  during 
mild  winter  weather,  should  dispel  even  that  little  doubt,  and  we  may 
safely  consider  as  proven  that  the  moth  does  survive  the  winter  up  to 
the  end  of  March.  The  general  e^tperience  of  correspondents  is,  how- 
ever, that  after  March  these  hibernating  moths  are  no  longer  to  be  seen, 
and  no  one  knows  what  becomes  of  them  between  this  time  and  the  ap- 
pearance ot  the  first  worms. 

The  dilBculty  felt  in  bridging  this  gap,  together  with  the  progress  of 
injury  from  the  south  northwaid,  has  given  rise  to  the  theory  that  the 
species  cannot  survive  the  winter  in  this  country,  and  must  necessarily 
<5ome  each  year  on  the  wing  from  some  exotic  country  where  cotton  is 
perennial.  Mr.  Robert  Chisolm,  of  Beaufort,  S.  0.,  seems  to  have  been 
the  first  to  suggest  the  theory,  but  the  first  published  statement  of  it  that 
I  can  find  is  by  a  Mr.  Oorham,  who,  in  1852,  distinctly  says:*  "My 
speculations  on  the  nature  and  habits  of  the  cotton  fly  have  led  me  to 
adopt  the  following  hypothesis:  That  it  is  a  native  of  tropical  climates, 
and  never  can  x)ass  a  single  winter  beyond  tiiem,  consequently  never  can 
become  naturalized  in  the  United  States,  or  anywhere  else  where  the 
<M)tton  plant  is  not  perennial.'* 

Two  years  later  it  was  more  ftilly  set  forth  by  Dr.  W.  I.  Bumettt 
from  facts  communicated  by  Mr.  Ghisolm,  and  lastly  it  was  again  urged, 
as  original,  by  Professor  Grote,  in  1874,  in  his  paper,  already  cited  (p.  8). 
Professor  Grote's  conclusions  were  "  that  it  dies  out  every  year  {with  its 
food  plant),  that  it  occurs  in  the  cotton  belt  of  f^  Southern  States^  and  that 
its  next  appearance  is  the  result  of  immi^ation.^t 

The  principal  arguments  urged  in  support  of  the  theory  by  Professor 
Orote  are  fl]  the  sudden  appearance  of  the  moth  in  quantities;  [2]  the 
first  appearance  of  the  worms  so  late  as  the  latter  part  of  June ;  [3]  the 

*  Do  Bow'b  Industrial  Kesourccs  of  the  Southern  and  Weatcm  States,  1852,  vol.  i,  i».  109. 
t  Proc.  Boat.  Soc.  Nat  Hist ,  1854,  voL  iv,  pp.  316, 317. 

♦  It  was  my  privilego  to  follow  the  reading;  of  this  paper  with  somo  rcniarkii  expressing  my  genonJ 
appreciation  of  it,  but  urging  at  the  same  time  somo  qualifications  of  ibt^  ilit>oi> ,  and  th«i  belief  that  the 
insect  hibomat«d  in  the  more  southern  portion  of  tho  belt^  These  remui  ks  si-em  to  have  had  some 
weight,  for  in  tho  print<?d  copy  of  the  paper  in  the  Proceedings  of  the  At^miation  a  qualifying  clause 
(not  in  the  paper  as  read  or  as  printe<l  at  the  time  in  the  >Jew  York  Tribunt)  is  added,  admitting  the 
possibilitA'  of  hibernation  in  Florida  and  Southern  Texas.  Professor  (inite  based  his  views  on  an  ex- 
perience had  in  what  is  knoNm  as  the  central  cotton  belt  of  Georgia  and  Alabama.  The  eiact  northern 
<3(t  southern  limits  of  this  belt  are  not  stated,  but  it  includes  most  of  the  canebrnke  region  of  the  latter 
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absence  of  parasitic  checks;  [4]  the  highly  probable  exotic  origin  of  the 
species  and  its  introduction  into  the  States ;  and  [5]  the  power  of  flight 
and  migratory  habits  of  the  moth.  The  fiirst  three  lose  much  of  their 
force  from  the  fsicts  adduced  in  this  bulletin,  since  [1]  in  the  southern 
portion  of  the  belt*  the  sudden  appearance  is  more  apparent  than  real } 
[2]  the  worms  appear  in  April;  and  [3]  they  have  numerous  parasitic 
checks.  There  is  also  little  force  in  the  fact  of  original  introduction 
from  some  foreign  country,  since  most  of  our  worst  insect  pests  that  are 
now  acclimated  and  established  with  us  were  originally  introduced  from  . 
abroad;  while  [4]  the  migratory  habit,  as  we  have  seen,  is  not  developed 
in  the  first  moths.  Arguments  urged  by  others  in  favor  of  the  theory 
are  [6]  the  i>eriodical  visitations  and  intervals  of  immunity;  [7]  the  short 
life  of  the  moth;  and  [8]  the  failure  of  those  who  have  tried  to  keep  it 
through  the  winter. 

To  these  it  may  be  replied  that  [6]  many  other  indigenous  insects 
abound  during  certain  years  and  are  unknown  in  others,  and  that  these 
changes  are  due  to  the  working  of  well  known  laws ;  that  periodicity  in 
the  appearance  of  Aletia  is  largely  imaginary,  because  it  either  r^ers 
only  to  bad  years  and  takes  no  stock  of  small  numbers,  or  else  is  locaL 
The  investigations  of  the  Commission  show  that  the  worm  has  been  in 
some  parts  of  the  South  ever  since  the  civil  war,  and  there  is  no  reason  to  . 
suppose  that  it  was  not  annually  to  be  found  in  fewer  or  larger  numbers 
prior  thereto.  [7j  The  short  life  of  the  moth  of  the  summer  generations 
is  no  criterion  £6r  that  of  the  last  or  hibernating  brood,  since  any  num- 
ber of  species  which  produce  several  annual  generations  and  have  but  a 
brief  span  of  life  in  the  imago  state  in  summer  are  known  to  hibernate 
in  this  state.  [8]  It  is  extremely  difficult  to  attain,  in  a  room,  the  proper 
conditions  of  moisture  and  fireshness  that  belong  to  a  sylvan  atmosphere, 
and  I  have  never  been  able  to  keep  other  Lepidoptera  which  hibernate 
in  the  imago  state  alive  through  the  whole  winter  in  such  artificial  situa- 
tion, though  I  have  tried  witii  both  Danais  arehippus  ^nd  Paphiaghfoenwm. 
Vo^  this  reason  it  will  always  be  next  to  impossible  to  get  absoUUe  wnd 
inofniirovertible  ]^Kx>f  of  the  hibernation  of  Aletia  by  watching  the  moths 
from  Fall  till  they  oviposit  the  following  year,  bat  it  may  be  truly  said 
that  if  the  hiberaiatian  of  other  species  rested  on  equally  absolute  proof, 
there  is  not  one  amcHig  the  Lepidoptera,  or  other  orders  for  that  matter, 
that. could  be  said  to  hibernate,  (tee  other  argument  that  has  been  . 
made  in  jfovor  of  the  theory  may  lastly  be  mentioned.  It  is  that  during 
tiie  late  war  no  cotton  was  grown  for  three  years  in  some  sections  of  the 
Soath,  and  that  tiie  first  crop  raised  thereafter  was  infested.    Professor 

Stftte,  and  extends  soath  of  what,  in  a  broader  way,  I  have  defined  as  the  southern  or  hibemathig  por- 
tion of  the  whole  cotton  belt  The  argoments  against  the  theory  of  annual  immigration  are  therefore 
baaed  on  experience  gained,  in  great  part,  in  the  same  latitude  and  regions  referred  io  by  Professor 
Grote.  While  yet  connected  with  the  Department  of  Agriculture,  I  directed  Professor  Grote  to  pay 
particalar  attention  to  this  question  of  hibernation,  and  it  is  due  him  to  state  that  his  investigations 
in  Soathem  Georgia,  according  to  his  report  submitted,  led  him  to  admit  the  possibility  of  the  moth*s 
hibernating  there,  though  rs  late  as  last  January  he  was  reported  as  having  confirmed  "his  theory** 
that  *' the  fly  comes  from  the  West  Indies  with  the  soath  winds  every  year."— (Pn3>.  8ci.  Monthly  voL 
jdv,  p.4(».) 
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Oomstock  took  partictilar  pains  to  make  inquiries  on  this  head,  and  foond 
that  some  patches  of  cotton  had  been  grown  every  year  in  such  sections. 

In  favor  of  hibernation  in  the  southern  portion  of  the  cotton  belt  may 
be  urged  [1]  the  appearance  of  the  moth  on  the  wing  during  mild  winter 
weather,  and  its  being  found  torpid  in  sheltered  situations,  as  is  insisted 
on  by  so  many ;  [2]  the  first  appearance  of  the  worms  in  very  smaU 
numbers,  and  in  the  spring  of  the  year,  as  attested  by  recent  observa- 
tions ;  [3]  their  reappearance  each  year  in  the  same  8iK>t8,  not  on  the 
43ea-coast  nearest  to  the  tropical  zone,  where  we  should  expect  them  on 
the  theory  of  annual  incoming,  but  at  various  points  far  inland;  [4]  tlie 
coming  of  the  moths  in  large  numbers  and  as  immigrants  into  the 
northern  portions  of  the  belt,  being  always  preceded  by  the  appearanoe 
of  the  worms  and  their  gradual  increase  at  some  other,  generally  more 
southern  or  western,  points ;  and  [5]  the  decrease  of  cotton  culture  in 
Oentral  America  and  the  West  Indies,  as  appears  fix>m  market  statis- 
tics, and  the  absolute  absence  of  the  worm  in  the  Bahamas  since  1866, 
jis  ascertained  by  Mr.  Schwarz  while  there  last  spring. 

The  strongest  ^M^t  against  hibernation  is,  x>erhaps,  the  period  elapsing 
between  the  disappearance  of  the  moths  in  March  and  the  first  appear- 
ance of  the  worms,  or,  to  put  it  in  another  form,  the  absence  of  the  worms 
on  the  young  and  tender  cotton.  The  period  during  which  the  species  is 
not  to  be  seen  is  already  reduced  by  the  facts  given  in  this  bulletin  to  lees 
than  one  month  instead  of  three,  and  this  is  much  less  than  the  time 
elapsing  between  the  issaing  from  winter  quarters  of  other  weU-known 
Lepidoptera  that  hibernate  in  the  imago  state,  and  the  first  appearanoe 
of  their  larvse,  numerous  illustrations  of  which  fitct  might  be  cited. 

On  the  whole,  therefore,  the  weight  of  evidence  is  strongly  against 
the  theory  of  annual  extermination,  in  the  southern  part  of  the  belt,  and 
tiie  fact  of  the  hibernation  of  Aletia  tiiere  may  be  said  to  rest  on  as 
^ood  evidence  as  that  of  many  other  species  in  which  it  is  admitted 
without  question.  Yet  Aletia  is  b^ond  doubt  killed  out  each  winter  in 
the  northern  portion  of  the  cotton  belt,  and  all  the  arguments  in  fevor 
of  annual  extinction  and  incoming  de  novo  have  force  when  restricted 
to  this  section.  Just  where  the  separating  line  lies  between  extinction 
and  survival  is  not  so  easy  to  decide,  and  for  the  present  I  can  only 
refer  to  that  given  in  the  Introduction  as  the  result  of  tiie  investigation 
so  far  as  it  has  gone.  This  conclusion  that  the  moth  does  and  ciui  hiber- 
nat<e  in  the  United  States  does  not  preclude  its  occasional  incoming  from 
foreign,  tidore  tropical  countries,  or  the  possibility  of  its  being  brought 
by  fovorable  winds  from  such  exterior  regions,  just  as  originally  must 
have  been  the  case  when  the  species  was  first  introduced.  The  facts 
indicate,  however,  that  this  kind  of  immigration  is  less  frequent  now-a- 
days  than  it  was  in  the  beginning  of  the  century. 

To  sum  up  the  evidence  from  i)re8ent  knowledge :  Aletia  never  hiber- 
nates in  either  of  the  first  three  states  of  egg,  larva,  or  chrysalis,  and  it 
survives  the  winter  in  the  moth  or  imago  state  only  in  the  southern  x)or- 
tion  of  the  cotton  l>elt.    My  own  investigations  during  the  past  two 
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years  in  every  cotton-growing  State  in  the  Union,  except  South  Caro- 
lina and  Florida  (which  have  been  visited  by  Mr.  Schwarz),  together  with 
the  experience  and  testimony  of  both  correspondents  and  special  agents 
employed  in  the  investigation,  confirm  me  in  these  condnsions,  and  I 
will  close  the  discussion  with  two  other  suggestions  that  grow  out  of 
this  experience. 

1.  It  is  quite  certain  that  by  far  the  larger  portion  of  the  moths  from 
the  last  brood  of  worms  perish  in  various  ways  without  perpetuating 
the  species.  All  those  which  fly  north  of  the  cotton  belt  must  needs 
thus  perish,  as  doubtless  do  all  those  that  attempt  to  hibernate  in  the 
northern  portion  of  said  belt.  The  evidence  is  strong  that  even  in  the 
hibernating  portion  of  the  belt  only  the  exceptional  few,  more  favored 
than  the  rest  and  remaining  steadily  torpid  till  early  spring,  survive  to 
beget  progeny.  Those  which  are  aroused  to  activity  dtiring  the  mild 
winter  weather  spend  their  force  without  finding  compensating  nourish- 
ment, as  there  are  neither  fruits,  flowers,  nor  sweet-secreting  glands  at 
that  season  wherewith  to  break  their  long  fast  and  sustain  vitality.  It 
is  for  these  reasons  that  the  worms  are  generally  less  iqjurious  after 
mild  and  changeable  winters  and  most  to  be  dreaded  after  severe  and 
steady  ones,  and  it  may  very  justly  be  argued,  that  did  the  larger  propor- 
tion of  the  moths  survive,  there  would  be  no  chance  to  grow  cotton. 
Like  perishing  of  the  bulk  of  most  insects  that  hibernate  above  ground 
is,  in  fact,  an  acknowledged  rule  in  entomology. 

2.  The  localities  where  Aletia  doubtless  hibernates,  and  where,  conse- 
quenUy,  the  earliest  worms  appear,  seem  to  be  more  common  in  the 
western  parts  of  the  cotton  belt  than  in  the  Atlantic  States.  Since  the 
civil  war  the  almost  complete  abandonment  of  cotton  cultivation  on  the 
fiea  islands  of  the  coast  of  Florida  and  Georgia  has  evidently  reduced  the 
number  of  favorable  hibernating  localities  there,  and  in  so  fiEur  protected 
the  more  northern  or  western  portion  of  the  Atlantic  States  from  the 
immigration  of  the  moth  from  those  quarters.  In  Texas,  on  the  con- 
traiy^  ibe  cultivation  of  cotton  has  been  constantly  increasing  since 
that  time,  and  consectaneously  thenumber  of  hibernating  points  and 
the  risk  of  serious  harm  there  over  extended  areas  have  also  increased* 

IL  HATUSAL  ESEIOBS. 

We  have  already  seen  that  meteorological  conditions  may  fiAvor  or 
retard  the  multiplication  of  the  Cotton  Worm,  but  that  their  influence 
is,  in  a  great  degree,  indirect,  i,  e.y  by  favoring  or  retarding  the  work  of 
the  insect^s  natural  enemies.  GareM  observations  in  the  field  for  a 
single  season  will  convince  any  one  that  these  natural  enemies  are  far 
more  numerous  than  has  hitherto  been  supposed,  and  that  without  their 
aid  man  would  be  powerless  in  his  eflforts  to  cope  with  an  insect  with 
such  powers  of  multiplication  as  Aletia  possesses.  While  it  will  be  well 
to  treat  here  with  some  fullness  of  the  true  parasites  of  the  species, 
because  they  have  been  so  generally  overlooked,  I  shall  pass  the  other 
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enemies  with  a  bare  indication  of  those  that  have  been  so  far  observed. 
The  list  will  no  doubt  be  greatly  extended  by  future  observations.  I  am 
strongly  inclined  to  believe  that  the  first  generation  of  worms  is  less 
subject  than  later  generations  to  the  attacks  of  their  worst  enemies- 
birds  and  ants.  The  former  are  apt  to  overlook  the  few  spots  where 
the  first  worms  appear,  while  the  latter  are  too  busy  at  that  early  sea- 
son with  the  plant-lice  which  then  abound.  The  converse  will  hold  true 
of  many  of  the  true  parasites,  and  the  first  worms  are  doubtless  some- 
times entirely  extirpated  by  them. 

Those  who  have  carefully  watched  the  worms  in  any  given  spot  have 
been  struck  with  the  sudden  disappearance  from  day  to  day  of  a  certaiii 
proportion  of  them.  This  apparently  mysterious  disappearance  is  ad- 
mirably set  forth  in  the  experiments  made  by  Professor  Willet  with  the 
yeast  fungus,  and  quoted  &rther  on.  It  firequently  puzzled  and  baffled 
Mr.  Schwarz  in  his  efforts  to  watch  the  worms  on  certain  special  plants, 
and  there  can  be  no  doubt  that  it  is  due  mainly,  if  not  entirely,  to  the 
efficient  work  of  natural  enemies,  especially  those  that  are  nocturnal. 

YEBTSBBATES. 

Among  quadrupeds  the  Cotton  Worm  has  few  enemies  of  importance. 
Hogs  are  rather  fond  of  it  as  attested  by  many  planters.  The  Saccoon 
is  also  reported  to  have  been  seen  eating  the  worms  from  the  plants, 
and  breaking  these  down  in  doing  so.  The  Skunk  and  the  Opossum 
have  also  been  known  to  feed  upon  it.  These  animals  can  do  little  good 
except  where  the  worms  are  in  such  large  numbers  that  they  travel  over 
the  ground  and  from  field  to  field.  Bats  devour  large  numbers  of  the 
moths,  and,  in  favorable  localities,  may  be  seen  at  evening  time  dashing 
over  the  cotton  fields  in  pursuit  of  them. 

Birds  are  of  incalculable  benefit,  and  it  is  probable  that  most  of  the 
insectivorous  birds  which  prevail  in  the  South  feed  at  times  on  the  spe- 
cies either  in  its  larva,  chrysalis,  or  moth  state,  but  only  those  which 
have  been  observed  to  do  so  will  here  be  mentioned. 

All  domestic  birds  as  turkeys,  chickens,  guinea  fowl,  and  geese  are 
fond  of  them,  and  may  be  employed  with  benefit.  Turkeys  are  the  most 
efficient,  but  they  get  demoralized  when  locusts  or  grasshoppers  are 
abundant,  by  running  after  these,  which  they  greatly  prefer  to  the 
worms.  Prairie  chickens  and  quails  often  do  good  work  in  devouring 
the  worms,  while  a  Thrush  (probably  Harporhynchus  rufus  L.),  the 
Rain  Crow  or  Cuckoo  {Coccygus  americanus  Bon.)  Bluebbrd  (Sialia  sialis\ 
Cardinal  Grosbeak  {Cardinalis  virginiantis  Bon.),  Mocking-bird  {Mimus 
polyglottm  L.),  Blue  jay  {Cyanurus  cristatus  Sw.),  Red-wing  blackbird 
{Agel<mi8  pJweniceus  Vieill.),  Rice  bird  {Doliclionyx  oryzivorm  L.),  and 
Killdeer  plover  (Aegialiiis  vocifera),  are  more  or  less  persistent  in  feeding 
upon  them.  The  domestic  birds  and  some  of  the  wild  species  may  be 
attracted  to  a  field  by  scattering  a  little  com  or  other  grain  on  the 
ground.  The  most  effective  help  to  man  is  rendered  by  the  gregarious 
species  such  as  the  Rice  birds  and  Blackbirds,  and  they  have  protected 
and  saved  fields  near  their  favorite  resorts  or  resting-places.    The  Rice 
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birds  occur  in  large  swarms  only  in  the  vicinity  of  swamps ;  the  Black- 
birds are  more  generally  distributed,  but  unfortunately  they  nearly  all 
migrate  northward  in  June  fit)m  those  localities  which  are  most  exposed 
to  the  attacks  of  the  worms,  and  they  seldom  return  again  till  after  frost. 
It  is  quite  amusing  to  watch  how  deftly  they  will  extract  the  chrysalis 
from  its  leafy  or  silken  covering.  Of  nocturnal  birds,  several,  and  among 
them  the  Night-hawks  ( Chordeiles)j  are  supposed  to  feed  on  the  moths, 
but  the  proof  is  necessarily  diflBcult  to  obtain  except  by  shooting  and 
examination  of  their  stomachs,  and  I  cannot  find  that  this  has  been 
done. 

The  introduction  of  the  English  Sparrow  has  been  recommended  by 
several  writers.  The  experience  so  far  had  with  it  would  indicate  that 
little  good  is  to  be  expected  in  this  direction.  A  number  were  obtained 
from  New  York  and  let  loose  in  1870  at  Macon  Station,  Ala.,  but  did  not 
colonize,  while  in  Texas  they  seem  unable  to  endure  the  intense  sum- 
mer heat,  for,  while  they  are  found  below  latitude  3(P  in  winter,  they 
migrate  uorth  during  the  hotter  months,  or  just  when  they  would  be 
most  useful  in  the  cotton  field.  It  must  also  be  borne  in  mind  that  this 
bird,  except  during  the  breeding  season,  is  more  graminivorous  than 
insectivorous. 

Of  reptiles  one  meets  an  occasional  tree-frog  (genus  Hylu)  upon  the 
idants,  and  these  little  creatures  doubtless  take  their  share  of  the  worms. 
Other  frogs,  and  reptiles  generally,  are  extremely  scarce  in  cotton 
fields. 

INVERTEBRATES. 

These  consist  principally  of  Hexapods  or  true  insects,  though  some 
spiders  (Arachnidce)  presumably  assist,  certain  species  of  Phalangium 
and  Epeira  being  frequently  found  on  the  plants.  One  species  has  often 
been  seen  devouring  the  worms,  and  deserves  especial  mention 
because  of  its  frequency  in  all  the  States,  except  Florida,  where  Mr. 
Schwarz  did  not  find  it.  This  is  the  Oxyopes  viridans^  of  Hentz,  a 
be^tifnl,  slender  and  green  species.  The  notion,  prevailing  in  some 
parts  of  the  country,  that  this  spider  is  confined  to  the  cotton  plant,  is 
incorrect,  as  the  species  is  also  found  abundantly  on  weeds,  especially 
in  moist  places. 

Predaceom  Insects. 

Of  true  insects  which,  from  their  well-known  carnivorous  propensities, 
might  with  safety  be  placed  among  the  natural  enemies  of  the  Cotton 
Worm,  there  are  a  very  great  many,  especially  among  the  Coleoptera 
and  Heteroptera;  but  I  shall  refer  only  to  those  which  have  been 
actually  observed  to  feed  upon  them;  and  then  note  some  of  the  species 
commonly  found  in  the  cotton  field,  and  which  presumably  have  the 
same  habit 
3bi 
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Hymenopteea:  Wasps,  Ants,  &c. — In  this  order  none  are  of 
greater  importance  than  the  ants.  A  carefol  observer,  while  going 
through  any  cotton  field  the  latter  part  of  summer,  has  no  difficulty  in 
observing  the  ants  occupied  in  destroying  the  eggs  of  Aletia,  or  still 
more  frequently  in  attacking  the  young  worms  that  are  helpless  while 

in  the  act  of  molting,  or  in 
devouring  the  interior  of  the 
still  more  helpless  chrysa- 
lids.  Even  old  worms  which, 
from  cause  whatsoever,  once 
get  to  the  ground,  are  almost 
sure  to  fall  a  prey  to  these 
persistent  and  voracious  lit- 

Fio.  9.  PoLisTEs  nuBiGLNosA :  a,  wMp,  6,  spring  ncst.  (Af^  ^^^  animals;  the  writhings, 
ter  RUey.)  jcrkuigs,  aud  jumpiugsof  the 

worm  being  of  no  avail  against  the  constantly  increasing  numbers  of 
the  enemy  that  come  to  the  attack.  Attractive  as  is  the  honey  firom 
the  glands  of  the  cotton  plant  to  the  Cotton  Moth,  it  seems  to  attract 
few  other  insects,  and  even  the  ants,  that  have  such  a  predilection  for 
sweets,  are  only  occasionally  found  partaking  of  it.  The  universal 
presence  of  ants  on  the  cotton  plants,  and  of  their  nests  in  the  ground 
at  the  base  of  the  plants,  seems  largely  due  to  the  similarly  universal 
presence  of  the  cotton  plant-lice. 

The  ants  are  always  to  be  seen  busily  occupied  in  obtaining  sweets 
from  these  AphideSy  while  but  few  are  noticed  to  be  suckiug  the  liquid 
secreted  by  the  glands.  Now  the  plant-lice  rapidly  decrease  in  number 
with  the  advance  of  hot  weather,  though  they  never  disappear  entirely 
from  the  plants.  The  ants,  as  summer  advances,  are  thus  deprived  of  a 
large  portion  of  their  principal  food-supply,  and  as  their  colonies  be- 
come more  and  more  numerous  with  the  progress  of  the  season,  they  are 
obliged  to  seek  other  food.  It  is  but  natural,  therefore,  that  they 
should  fall  to  preying  on  the  Cotton  Worm.  It  has  already  been  men- 
tioned that  rains  hinder  the  working  of  the  ants,  and  that  storms 
destroy  them.  They  will,  therefore,  prove  most  effectual  in  assisting 
man  where  they  are  most  protected  from  heavy  showers,  as  on  new 
land  where  the  soil  is  uneven,  or  in  fields  where  there  are  stumps,  trees, 
&c.  The  species  concerned  in  the  good  work  differ  with  locality,  and 
are  reserved  for  future  study.*  The  Leaf-cutting  aut  (Oecodomn  ferens 
Say),  when  it  invades  a  cotton  field  makes  a  clean  sweep  of  every  worm 
or  chrysalis,  but  it  also  ruins  the  plant,  taking  off  leaves,  blossoms,  bolls, 
and  tender  stalks. 

*Tho  most  common  and  effective  spc^ica  in  the  Southwest  is  the  SoUnopiis  geminata  Fabr.,  a  small 
species  averagin<;  2.8°""  in  length,  and  of  a  pale  fuscous  color,  with  a  darker,  piceous  abdomen;  another 
UDorymyrmex  insantu  Buckley,  var.  Jlavua^  both  kindly  determined  by  Rev.  H.  C.  McCook.  Among 
the  DORYLIDJE  is  Labidus  Harrisii  Hald.,  and  L.  A£tflsfieim^ri  Hald.,  as  determined  by  Mr.  £.  T.  Cresson. 

While  I  have  repeatedly  seen  the  first-named  species  attacking  worms  that  were  upon  the  ground,  I 
have  but  once,  at  Macon  Station,  Ala.,  witnessed  it  feeding  on  a  young  worm  on  the  plant ;  but  so  many 
correspondents  have  witnessed  the  good  work  of  ants  (and  it  has  been  confirmed  by  both  Professor 
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Certain  Paper-wasps  (genus  Polistes)^  and  Digger  Wasps  (genus 
8ph€a^)\  occasionally  carry  oflF  a  worm;  but  beyond  these  and  Vespa 
germaniea  no  other  Hymenoptera  have  been  observed  or  reported. 

CoLEOPTEEA,  OR  BEETLES. — Of  this  order  numerous  species  belong- 
ing to  the  families  of  Tiger-beetles  {Cieindelidw)  and  Ground-beetles 
( Carabid{e)hiive  been  observed  to  prey  upon  the  worms, 
each  species  being  represented  by  but  a  very  small 
number  of  specimens  when  compared  with  the  ants. 
These  beetles  are  nevertheless  among  the  most  vora- 
cious insects  known  to  us.  Most  of 
them  are  nocturnal  in  their  habits,  and 
are  thus  more  apt  to  escape  the  attacks  , 
of  birds.  They  devour  their  prey  bod- 
ily,  and  as  they  are  frequently  met 

Fio.  io.-Tetracha  Vie-    ^ '     .         ^^        «  , ,  /r  <  » 

GDficA.  With  m  cotton  fields  very  remote  from  pjo.  ii.-_ciciot)»ul. 

their  hiding  places,  they  are  probably  attracted  by  the  smell  attend- 
ing the  worms.  The  following  is  a  list  of  the  species  actually  observed 
feeding  thereon :{  Tefracha  Carolina  (Linn.),  T.  rirginica  (Linn.),  Cicin- 
dela  circumpicta  Laf.,  Helluomorpha  laticomis  (Dej.),  H.  texana  Lee, 
Qaleritn  atripes  Lee,  Brachinus  sp.,  Aphelogenia  furcata  (Lee),  Callida 
decora  (Fabr.),  Loxandrus  lucens  Chaud.,  L.  crenattis  Lee,  Pterostichus 
Sai/i  Brull.,  and  Selenophortis  Icesus  Lee  In  the  larva 
state  these  beetles  inhabit  the  ground,  and  cannot 
aftect  the  Cotton  Worm.  A  number  of  different  Lady- 
birds {Coccinellid(B)j  and  especially  the  small  obscure 
species  with  flocculent  or  cottony  larvae,  belonging 
to  the  ffenus  Scymnm.  are  constantly  found  on  cot-,  rio.  12.— conveboent 

n-T^i  J  ^1^         x-^  11.  XI.    ,  Ladtbikd:  a,  larva;  6.  pa- 

ton,  but  1  have  never  been  able  to  satisfy  myself  that  pa;  c,  beeue.  (aiut  RUey.) 
they  prey  either  in  the  beetle  or  the  larva  state  on  cotton  worms;  nor 
have  any  of  the  observers  of  the  Commission  obtained  proof  that  they 
do.  The  natural  food  of  these  bee- 
tles consists  of  the  plant-lice,  to  the  /^  A  ^ 
increase  of  which  they  form  the  prin-  A\\    t     . 


i 

cipal  check.     Soldier-beetles  {Tele.    \Ns^^^u^  H 


vt' 


phoridw)  and  "Fireflies '^  [Lampyridce) 
are  also  quite  common  on  cotton, 
especially  Chauliognathm  pensylva-    rig.  13.— chaulioonathub  pexstlvanicls:  a, 

__,        ^_^.  ,      ,     .      ,  larva:  6,  enlarjreil  bead  of  same;  c-A,  mouth  parts 

nWU8   (Fig.    13),  and   their  larvae  are  of  same;  <,  beetle.    (After  RUey.) 

well  known  to  be  predaceous;  but  these  have  not  yet  been  found  attack- 


Comstock  and  Mr.  Scbwarz),  that  there  can  be  no  question  as  to  the  general  correctness  of  the  above 
conclusions,  though  it  is  doubtfiil  whether  a  worm  is  ever  attacked  by  ants  except  when,  from  the 
causes  mentioned,  it  is  exceptionally  helpless.  Again,  some  species  of  anta  are  more  ferocious  than 
others,  and  thoy  will  Mt  differently  in  different  localities;  hence  there  is  a  difference  of  opinion  among 
planters  as  to  their  influence,  and  Dr.  Phares  does  not  believe  that  they  accomplish  much  good. 

•  P.  rubigincMa  St.  F.  and  P.  bellicota  Cress. 

1 8.  ectruUa  De  Geer,  8.  penaylvanica  Linn  and  an  undetermined  si>ecies. 

;  Species  of  the  foUowing  genera  have  been  observed  by  Mr.  Schwarz  on  cotton  plants  at  night,  but 
they  were  not  seen  feeding  on  the  worms:  Olivina  and  allied  genera,  Loxoptta,  Lebia^  AgcnodmvM 
AnUodaetylut^  Plo^fnut,  and  Harpalui*  ^ 
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ing  Aletia,  while  the  beetles  are  pollinivorous.  A  number  of  other 
beetles,  as,  for  instance,  Collops  qtutdrimaculatm  (Fabr.),  having  car- 
nivorous habits,  are  found  upon  the  plant,  and  may  by  farther  observa- 
tion be  added  to  the  enemies  of  Aletia,  while  a  minute  yellowish-brown 
species  (Sericoderm  flavidm  Lee),  belonging  to  the  CoryhphidWy  has 
been  found  feeding  on  the  forming  chrysalis  while  yet  soft  and  helpless. 
Heteroptbea,  OB  Half-winged  Bugs. — !N^ext  to  the  ants  in  use- 
fulness as  natural  checks  are  sundry  species  of  rapacious  or  Soldier-bugs, 

as  they  are  popularly  called.    These  belong  exclusively, 

so  far  as  observed,  to  the  families  Cydnidce^  Anthocor- 

idWj   Scidelleridie,  and   Eeduviidce. 

They  suck  out  the  juices  of  their 

prey  by  means  of  a  short  but  sharp 
^        i  beak,  and  the  young  have  precisely 

v^?"«""7^T?!;'LT;the  same  habits  as  the  mature  in- 

N08U8:    a,    enlarffca 

beak;  6,  bug  with  richt  sects,  though  oftcu  differing  greatly  ,,?'^-  ^^^lT^PV'^^'^  T^^  * 

"Wings  expandetl.  (After  70  o  o  j  sus :  a,  pupa ;  6,  larva ;  c,  egg. 

Kiiey.)  in  appcaraucc.    They  are  almost  all  <^*^*^  RUeyj 

active  during  the  day,  but  a.  few  work  also  at  night.  The  species 
actually  observed  destroying  cotton  worms  are:  Fodisus  cipiicus  {Say)j^ 
P.  sphwsus  (DdX\,)yEm€hi8tm  fissilis  Uhler,  Proxys  punctulatm  (Beauv.)^ 
Prionotus  cristatiis  (Limi.),  Apiomerns  crassipes  (Fabr.),  Phymata  erosa 
(Linn.),  Melanolestes  pidpes  (H.  Sch.),  Stenapoda  oinerea  Lap.  Also  the 
following  8i>ecies,  new  to  my  cabinet,  and  kindly  determined  by  'Mr.  P. 
R.  Uhler,  of  Baltimore :  Oehalus  pngnax  (Fabr.),  Bepipta  taurus  (Fabr.), 
Aceratodes  cornutus  Burm.,  SLudZeltis  Ml- 
ohm  (Say).  The  following  species,  com- 
monly found  in  cotton  fields  but  not 
yet  actually  observed  to  feed  on  the 
worms,  may  safely  be  regarded  as  hav- 
ing the  habit,  while  several  others  might 
be  added,  some  of  which  combine  the  car- 
BEMf;^AlgrBbey"^i^^r<>^s  ^^^^   *^^  plaut-feediug  trait:  ^^^«- "^STiRij. 

Stireti'us  fiinbriatm  (Say),  var.  diana^^^^^^^^^^ 
(¥BA)T.),Emchi8tti8puncUp€S{82iy),IJ.tri8tigmti8  (Say),  Thyanta  custa4or 
(Fabr.),  Rhaphigaster  hilaris  (Say),  Sinea 
diadema  (Fabr.)  (Fig.  16),  Metapodimfein' 
oratm  (Fabr.),  Evangorus  viridis  Uhler, 
Merocorisdistinctus  DaH,  Anasa  armigera 
Say,  Xezara  pensylvanica  De  G.,  and  Tri- 
phleps  imidiosus  (Say). 

Diptera,  or  Two-wingedFlies. — 
In  this  Order  the  only  species  that  at- 
tack the  worms,  and  probably  the  moths 
also,  belong  to  the  Asilidce^  a  family  of 
large,fierce  flies  that  pounce  upon  other  Ro-is-PRocTAc^sMiLBEim.  (a*. 
insects  as  a  hawk  pounces  upon  other  teriuiey.) 
birds,  and  suck  their  substance  by  means  of  a  strong  beak.    But  two 

Digitized  by  VjOijyiC       ' 


NATURAL   ENEMIES:    THE    MANTIS. 


37 


species — one  the  Proctaeanthns  Milberti  Macq.,  Fig.  18,  the  other  an  un- 
described  Asilm — ^have  been  seen  destroying  the  worm  so  far,  though 
several  belonging  to  the  above-named  genera  and  to  PromachuSy  Eraxj 
and  Laphria  are  not  nncommon  in  cotton  fields.    *' 


Fio.  19.— MA5TI8  CAROLINA !  tt.  female ;  5,  male.    (After  Riley.) 

Obthoptera,  oe  Straight-winged  Insects.— The  Carolina  Mantis 

{Mantis  Carolina  L.,  Fig.  19)  is  also  occasionally  found  in  such  situations, 

and  being  purely  predaceous,  may  be  presumed  to  take  an  occasional 

Cotton  Worm,  though  I  have  not  yet  seen  it  do  so. 

Neuropteba,  or  Nerve-winged  Insects. — The  only  species  of  this 

Order  that  are  likely  to  prey 

^j^;    VSi^^ll-^jaiai^    upon  Aletia  belong  to  the  Ant- 

"'**     ""^H^^WmB^^^   lions  {Myrmelionidce)^  the  Laee- 


Fio.  21  — Chrysopa  with  egga. 


Fig.  20.— Chktsopa:  a,  egg0;  b,  larva :  c,  cocoons ;  d,  fly 
with  left  wings  detached.    (After  Westwood.) 

wings  {H€merobiid(e)j  and  the  Dragon-Flies  (Lihellulidce).    The  Ant-lions 
work  in  the  larva  state  in  pits  in  the  ground  and  the  constant  plowing 

thereof  will  always  prevent  them 
from  doing  any  material  good,  and 
they  are  natumlly  scarce. 
The  Lace-wings  are  nu- 
merous, but  their  larvae 
feed,  like  the  lady-birds, 
on  the  plant-lice,  and  have 
refused  to    touch   cotton  ^,fio.  23.- 

Mtrmelron 
Fig.  22.— Mtbmklkok.  WOrmS   whcu    COUflued    iULABVA. 

boxes  with  them.    The  curious  eggs  of  these  flies,  attached  to  the  end 
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of  a  delicate  filament  (Fig.  27,  a),  are  often  supposed  to  be  those  of  Aletia. 
The  Dragon-flies  or  Mosquito-hawks  are  aquatic  in  the  larva  state,  but 


Fig.  24.— LiBELLULA  TRiMACUiJiTA.    (After  Packard.) 

the  perfect  insects  are  active  in  their  pursuit  of  prey  while  on  the  wing, 
and  are  reported  on  good  authority  to  attack  Aletia  both  in  the  worm 
and  moth  states. 

Parasites. 

It  has  very  generally  been  believed  that  no  true  parasites  were  knowD 
to  aflfect  the  Cotton  Worm,  and  this  belief  has  been  used  by  Professor 
Grote,  as  we  have  already  seen,  as  an  argument  in  favor  of  the  arrival 
of  Aletia  de  novo  from  some  exotic  country  whenever  it  appears  with  us. 
The  belief  was  founded  on  the  fact  that  no  parasite  had  been  recorded 
by  name  so  as  to  be  recognized  by  entomologists.  Yet,  as  the  sequence 
will  show,  two  species  at  least  have  long  been  referred  to  without  identi- 
fication as  infesting  the  chrysalis,  a  fact  overlooked  by  myself  and  other 
entomologists,  but  which  I  became  aware  of  as  soon  as  I  commenced  to 
collect  chronological  data  while  yet  in  the  Department  of  Agriculture. 
The  list  of  true  parasites  had,  however,  l>een  greatly  extended  prior  to 
my  leaving  said  department,  and  some  of  the  species  are  quite  eflTectual 
in  destroying  Aletia,  especially  during  the  latter  part  of  the  season. 

Infeeting  the  Egg. — The  Trichogramma  Egg  parasite:  Attacking  A/cfwr 
in  its  earliest  stage,  the  unhatched  ag^^  this  winged  atom  must  be, 
when  abundant,  a  most  effectual  check,  and  the  scarcity  of  the  Cotton 
Worm  in  certain  seasons  may  doubtless  be  partly  ascribed  to  its  work. 
It  is  at  least  known  that  a  similar  egg-parasite  has  in  the  Xew  England 
States  relieved  the  shade  trees  from  the  ravages  of  canker-worms — a 
good  deed  which  the  European  sparrows,  notwithstanding  they  received 
the  credit  for  it,  were  unable  to  accomplish.  The  Trichogramina  is  a 
yellow  fly,  so  small  that  were  it  not  for  its  activity  in  jumping  it  could 
not  be  distinguished  by  the  unaided  eye  as  an  animated  being,  and  it 
finds  sufficient  nourishment  in  a  single  egg  of  the  Aletia  to  support  its 
growth  and  maturation.  It  emerges  fi^om  a  round  hole  which  it  gnaws 
through  the  egg-shell,  and  eggs  infested  by  it  or  which  have  been  de- 
stroyed by  it  may  be  recognized  by  their  bluish  or  blackish  color  and 
the  presence  of  this  perforation.    When  examine^^^M^f  <^Q^m)scope, 
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the  perfect  fly  is  found  to  be  an  object  of  much  beauty,  the  hairs  upon 
the  wings  being  arranged  in  regular  lines.  Some  specimens  of  both 
sexes— the  $  may  be  distinguished  by  the  bristly  antennae — were  found 
to  have  one  or  more  of  the  wings  imperfectly  developed,  presenting  the 
api>eai'ance  of  a  paddle.  I  append  a  description  for  the  benefit  of  the 
scientific  reader : 

Triciiogramma  PRETiosA  Riley  {Can,  Enty  vol.  xi,  p.  161).— Length  about  0.3"™. 
Yellow,  the  eyes  red,  the  wings  hyaline.  Head  wider  than  the  thorax ;  antennie  five- 
jointed,  joints  3  and  4  in  the  9  forming  an  ovate  mans,  and  together  shorter  than  joint 
2:  joint  5  large,  thickened^  and  very  obliquely  truncate;  in  the  ^  joints  3,  4,  and  5 
form  a  more  or  less  distinct  elongate  ';lub,  beset  with  long  bristles.  Hairs  of  the  wings 
arrangwl  in  about  fifteen  lines.  Al>domen  not  so  wide  as  the  thorax,  but  as  long  as 
the  head  and  thorax  together ;  in  the  9  the  sides  subparallel  and  the  apical  joint  sud- 
denly narrowed  to  a  point. 

Differs  from  THchogramma  minnta  Riley  (Third  Rep.  Ins.  Mo.,  p.  158,  fig.  72,  9  )  in  its 
smaller  size  and  uniform  pale  yellow  color,  and  also  in  the  form  of  the  thinl  and  fourth 
joints  of  the  antennie.  As  defined,  and  figured  by  Westwood  (Intr.  ii,  fig.  77-ro),  the 
autenuje  of  Trichogramma  are  six-jointed.  Walker,  in  his  ''Notes  on  the  Chalcidia?," 
pt.  vi,  p.  lOo,  employing  Forster's  characters,  says  the  antenme  are  eight -jointed;  but 
an  examination  of  the  figure  of  the  type  {Trichogramma  eranescenSy  1.  c,  p.  114)  shows 
that  one  of  the  joints  counted  is  the  "annulus''  above  the  scape,  which  I  do  not  con- 
sider to  be  a  tme  joint,  and  that  what  I  have  indicated  as  the  apical  joint,  in  agree- 
ment with  Westwoo<l,  is  represented  in  that  figure  as  three  coalesced  joints.  I  have 
proposed  the  generic  name  of  Pentarthron  for  minuta  {Iiec.  of  Am.  Ent.,  It^l,  p.  8),  but 
Ptntarthrum  has  been  us<mI  by  Wolla.ston  for  a  genus  of  beetles,  and  until  the  allied 
genera  are  better  characterized  than  at  present,  it  is  best  to  use  the  old  genus  Tricho- 
gramma, in  all  absolute  characters  of  which  prctiosa  agrees. 

This  minute  creature  was  first  noticed  by  Professor  Comstock  in  1878, 
near  Selina,  Ala.,  and  during  tbe  month  of  October  last  I  found  it  quite 
common  in  Mi.s.si.s.sippi,  Alabama,  and  Georgia,  fully  one-fifth  of  the 
eggs  in  some  fields  being  infested.  It  is  an  interesting  fact  that  an 
allied  species  infests  the  larva  of  an  AJeiirodid  quite  commonly  found  on 
the  same  leaves  with  the  eggs  of  Aletia^  and  often  mistaken  therefor. 
Infesting  and  issuing  from  the  Worm. — Twoicingcd  Jfiea:  Two  species 

of  flies  belonging  to  well  known  para- 
sitic genera  have  been  found  to  in- 
fest the  worm.  One  of  these  is  the 
common  Flesh-fly,  and  a  male  specimen 
bred  from  Aletia  does  not  ditter*  ma- 
terially from  small  specimens  obtained 
from  the  decaying  insects  fcmnd  in  the 
Jt;i;;r,^'''H''''lV''^' •''l"''''^'''^'  "•^"''  pitchers  of  the  spotted  pitcher-plant 

'^«:  0.  piqw;  r.  rtv.  the  hairlines  nhow  mi;  avrr-    *  ill 

jP'natiiraiieucth.H:  </.  enhirtreii  bend  ami  fli«t  {Satracoiia  varloJaris),  aiul  to  wliich  I 

joini  of  larva.  Mho^rin:;  rnneu  Iiookb.  lower  ln>    ^  ' 

(£>  and  imirhcmu  i<  «piraeie:  e.  erui  ut  imhIv  of  havc  givcu  the  uauic  of  Sarcophaqa  mr- 

ttme.  *|iowin2  stiinnata  if)  anil  jtroli-u.s  nnd  .  ^        *^ 

v<-Dt;   A.  tar>vil  elawx  of   riv  with  protertini:    r(l('PHi(V, 
PJ^l*- ». anit-unaof  rtauie.    Allenlarjred.   (After 

KiK^  '  These  nies  (Fig.  2o)  lay  elongate  and 

delicate  eggs,  which  hatch  very  quickly.    They  sometimes  hatch,  in  fact, 

•Except  in  laekini!  the  two  bri.slle.s  at  the  a|M'X  of  the  third  segment  of  llie  ab<lomen  which  are  promi. 
nent  in  Mrraeenxtv  liy\H').  and  in  other  specien,  the  specimen  ditt'erH  in  no  respect  from  those  found  to 
infest  the  Rocky  Mountain  Locust  and  CalopUniu  diferentialis  (LocuHt  Placue.  etc..  pp.  135-136;  and 
J^  Am.  Rep.  U.  S.  Ent.  Comm.,  p.  324).    Although  in  the  works  here  cited  '^'Tjfl^^'^1^*^,5Hi5^'5tC 
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within  the  oviduct,  so  that  the  fly  gives  birth  to  living  maggots.  The 
maggot  penetrates  the  skin  of  the  worm  or  the  chrysalis,  as  the  case 
may  be,  and  feeds  upon  the  fatty  tissues  within,  acquiring  full  growth 
and  issuing  sometimes  before  but  usually  after  its  victim  has  transformed 
to  the  chrysalis  state.  Dropping  to  the  ground,  it  burrows  beneath  the 
surface,  and  rapidly  contracts  to  the  pupa  state,  from  which  the  perfect 
fly  in  due  time  issues.  The  species  has  been  obtained  from  the  Cotton 
Worm  in  Alabama,  Georgia,  and  Texas,  and  is  indeed  widespread  over 
the  country.  It  is  most  abundant  in  autumn,  and  passes  the  winter  in 
both  the  pupa  and  fly  states.  From  the  known  preference  of  this  fly  for 
decaying  or  putrescent  flesh,  it  is  probable  that  the  female  is  attracted 
more  to  diseased  or  injured  chrysalides  than  to  vigorous  worms. 
The  other  fly  belongs  to  the  genus  Tachina,  and  appears  to  be  an 
undescribed  species.  It  measures  about  one- 
third  of  an  inch  in  length,  and  is  more  robust 
and  slightly  larger  than  the  common  house-fly, 
from  which,  as  well  as  from  the  Sarcophaga 
(which  is  less  robust  than  the  Tachiiia),  it  may 
be  distinguished  by  having  the  bristle  of  the 
antennsB  smooth  and  not  hairy.  These  Tachina 
flies  are  more  completely  parasitic  than  the 
_  '  flesh-fly  above  mentioned,  and  their  eggs  are 

Fio.  26.— Yfllow-taii.eu  Tachika-  ,        ,  ,.,,t  o^ 

FLY.  (A^rRUey.)  .  harder,  more  polished,  and  very  firmly  at- 
tached to  the  worm,  usually  just  behind  the  head,  where  they  cannot  be 
molested.  The  larvae  or  maggots  have  the  same  habits  and  mode  of 
transformation  as  those  of  Sarcophaga^  and  the  accompanying  figure 
(Fig.  26)  of  Ta^china  flavicauda  Eiley,  will  serve  to  illustrate  the  flies. 
Occasionally  these  maggots  are  not  full  fed,  and  do  not  destroy  the  Ale- 
tia  till  after  it  has  assumed  the  chrj'salis  stal  e,  but  ordinarily  they 
issue  from  the  worm  itself,  which  is  frequently  infested  by  more  than 
one.  The  species  was  reared  from  chrysalides  sent  by  Professor  Grote 
fi^m  Savannah  and  by  others  from  various  parts  of  the  South,  including 
the  States  of  Alabama,  Mississippi,  and  Texas.    I  append  a  description: 

Tachina  ALETiiB  Riley  {Can,  Entj  vol.  xi,  p.  162).— Length  8™».  Black;  head 
golden,  facial  depression  silvery,  space  between  the  eyes  and  the  frontal  stripe  about 

a  variety  of  tbr .  common  European  S.  camaria  it  seems  best  to  maintain  it  as  a  distinct  species  in  ftc< 
cordancewith  the  characters  given  by  Mr.  R.  H.  Meade,  who,  in  his  *' Monograph  upon  the  British 
species  of  Sarcophaga  or  Flesh-fly"  (Ent.  Mo.  Mag.,  vol.  xii,  p.  216  flf.,  Febr.-May,  1876),  separates  the 
species  into  tw6  principal  divisions,  according  as  the  tip  of  the  abdomen  is  red  or  is  black  or  gray.  In  a 
note  published  in  Baron  Osten  Sacken's  Catalogue  of  the  Described  Diptcra  of  N".  A.,  2d  ed.,  p.  267, 
Mr.  Meade  says:  "  There  is  no  specimen  in  your  collection,  however,  exactly  like  the  true  S.  camaria 
so  common  in  Europe.  There  are  some  striking  points  of  difference  between  the  Sareophagce  of  Amer- 
ica and  Europe  generally,  the  chief  of  which  is  that  in  the  former  species  with  one  or  both  anal  seg- 
ments red  or  yellow  predominate,  while  among  the  latter,  those  with  the  anal  segments  black  or  gray 
are  more  numerous  than  those  with  the  red." 

The  following  additional  specific  characters  may  be  added :  Thorax  with  four  bristles  liehind  the 
suture  in  the  two  dorsal  rows,  the  two  anterior  bristles  small,  the  two  posterior  strong;  in  fVt>nt  of  the 
suture  are  two  small  bristles  alternating  with  two  of  slightly  larger  size.  There  are  no  minute  spines 
on  the  second  longitudinal  vein  similar  to  those  on  the  fourth.  The  posterior  tibiae  of  the  cf  are  loosely 
bearded  on  the  inner  side  with  long  soft  hairs.  The  second  abdominal  joint  is  not  armed  with  strong 
central  spines,  and  the  spines  at  the  apex  of  the  third  Joint  are  short  and  weak 
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equal  to  the  breadth  of  the  stripe,  bristles  of  the  head  black,  the  pabescence  behind 
and  beneath  the  eyes  white ;  antennae  blackish,  palpi  testaceous.  Eyes  at  a  moderate 
distance  apart,  thinly  pubescent;  front  moderately  prominent;  third  joint  of  the 
antenuse  three  or  four  times  the  length  of  the  second  joint.  Thorax  and  the  second 
and  following  abdominal  joints  more  or  less  ashy,  the  thorax  with  four  or  five  longi- 
tudinal black  stripes.  Wings  subhyaline.  Legs  black,  with  a  piceous  tinge;  tarsal 
cushions  yellowish.  Scutellum  and  the  sides  of  the  first,  second,  and  third  abdominal 
joints  sometimes  tinged  with  leddish-brown.  No  strong  bristles  on  the  first  and  sec- 
ond abdominal  joints  above. 

A  second  species  belonging  to  this  genus  has  been  bred  fix>m  Aletia 
the  past  summer  by  Professor  Comstock  and  referred  to  me,  and  others 
will  doubtless  be  discovered.  The  reader  interested  in  the  minute  dif- 
ferences that  separate  the  maggots  of  these  two  genera,  Sarc&phaga  and 
T€U)hina  which  similarly  affect  the  Cotton  Worm,  is  referred  to  the  fol- 
lowing comparisons : 

The  Tachinid  larva  differs  from  that  of  Sarcophaga  in  the  following  characters:  It  is 
of  a  paler  whitish  color,  the  skin  being  softer  or  less  chitinized ;  the  body  is  less  nar- 
rowed anteriorly;  the  prothoracic  spiracles  are  less  apparent;  a  pair  of  spiracles  are 
present  on  the  posterior  border  of  the  fourth  joint  behind  the  head,  which  are  not  dis- 
coverable in  Sarcophaga;  the  joints  are  not  conspicuously  wrinkled  transversely  and 
there  are  no  lateral  prominences,  the  anterior  portion  of  each  joint  being  prominent  and 
roughened  with  minute  points;  the  spiracular  cavity  at  the  end  of  the  body  is  more 
shallow,  the  spiracles  being  exposed  upon  the  obliquely  truncated  area;  and  there  are 
no  anal  prolegs.  The  Tachinid  jniparium  may  be  readily  distinguished  from  that  of 
Sarcophaga  by  the  obsolescence  (or  in  some  species  entire  absence)  of  the  prothoracic 
spiracles  so  prominent  in  Sarcophaga,  and  the  absence  of  a  cavity  for  the  anal  spir- 
acles, both  ends  of  the  body  being  quite  uniformly  rounded. 

Barth^lemy  has  described  the  larva  of  Senometopia  ati-opivora  {Ann.  Sc.  Kat»  4«  ser., 
vii,  p.  115),  while  Laboulb^ne  has  described  both  larva  and  pupa  of  Tachina  villica 
(Ann,  Sec.  Ent  Fr,,  18?>1,  p.  231,  pi.  7);  but  as  these  descriptions  are  not  readily  access- 
ible to  the  American  reader,  I  reproduce  from  the  Trans.  St.  Louis  Ac.  Sc,  vol.  iii,  p.  238 
1-9  my  description  of  the  iarva  and  pupa  of  Sarcophaga  sarracenice,  and  add  for  com- 
parison that  of  Bdcoisia  hifasciata  (Fab.),  one  of  our  largest  and  most  beautiful  species, 
parasitic  or  Cithcronia  regalis  and  various  species  of  Dryocampa, 

Sabcophaga  sarraceni^. — Larva — 0.30-0.B5  inch  long.  Body  composed  of  but  U 
visible  joints  exclusive  of  the  head ;  microscopically  and  transversely  shagreeued ; 
transversely  wrinkled,  the  hind  wrinkle  on  each  joint  more  particularly  prominent 
laterally.  Head  extremely  small,  or  i  as  large  as  joint  1,  showing  a  division  into 
two  maxillary  lobes  at  the  tip  and  a  larger  laoial  lobe  beneath,  with  a  small  bunch 
of  setous  fibres  issuing  from  it;  the  black  retractile  jaws,  of  the  ordinary  form,  issu- 
ing between  these  lobes,  and  the  antennae  showing  in  two  small  rufous  projections 
above  the  maxillary  lobes;  sparsely  armed  anteriorly  with  minute  conical,  sharp- 
pointed  spines,  decurved  in  front,  directed  backward  beneath.  Prothoracic  spiracle 
pale  rufous,  retractile,  sponge-like,  studded  with  numerous  lobules,  di\'ided  at  the  end 
into  a  variable  number  of  branches  (6  being  usually  apparent,  never  more  than  8), 
which  in  their  turn  ramify  into  lobules.  Anal  stigmatic  cavity  quite  deep;  the  fleshy 
prominences  on  the  carina  surrounding  it,  sub-obsolet« ;  the  stigmata  but  slightly  ex- 
cavated below,  the  border  brown,  inclosing  three  brown  openings,  the  lower  ends  of 
which  reach  to  a  circular  clear  space  in  the  corneous  and  pale  rufous  peritreme.  Anal 
prolegs  quite  smaU,  with  the  longitudinal  anal  slit  between,  and  a  corneous  plate  in 
m>nt  of  them. 

Puparium — 0.25-0.50  inch  long;  neither  smooth  nor  highly  polished,  and  varying 
from  yellowish-brown  to  deep  brown-black  in  color.  Insecltious  more  or  less  dis- 
tinctly traceable.  Head  and  prothoracic  joint  retracted ;  the  prothoracic  spiracles 
protruding  and  forming  two  small  ears  about  as  long  as  joint  2;  the  mass  of  lobules 
Lardened  and  rufous.  Joints  2  and  3  constricted  and  flattened ;  4  suddenly  bulging. 
End  of  body  squarely  docked  by  spiracular  cavity,  the  rim  of  which  forms  quite  a 
ridge. 
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Belvoisia  BiFASCiATA.—iarra— Length  15°»".  White,  the  skin  soft;  body  cylin- 
drical, tapering  on  the  anterior  joints  towards  the  head,  the  apex  obliquely  truncated. 
Head  small,  furnished  with  two  stout  black  hooks,  situated  under  two  crescentic  ele- 
vations at  a  moderate  distance  apart;  when  viewed  from  in  front  the  head  obscurely 
bilobed,  near  the  center  of  each  lobe  two  chitinous  points,  one  situated  above  the 
other.  No  prothoracic  spiracles  apparent,  a  distinct  circular  spiracle  on  the  posterior 
border  of  tne  fourth  joint  behind  the  head,  and  situated  slightly  above  the  median 
line.  The  anterior  border  of  each  joint  slightly  prominent  and,  except  on  the  dorsal  side 
of  the  apical  loints,  roughened  with  minute  points,  the  posterior  border  of  the  apical 
joints  similarly  roughened.  Joints  4-11  with  a  distinct  transverse  median  depression 
on  the  ventral  side,  the  depression  deepest  on  the  intermediate  joints,  the  portion  be- 
hind this  depression  on  the  joint  11  forming  a  prominent  transverse  tubercle  beneath 
the  truncation,  upon  which  the  anal  spiracles  are  situated.  Anal  spiracles  black,  eacli 
with  the  slit-like  openings,  and  a  circular  spot  in  a  clear  space  beneath  them. 

In  Westwood*s  Introduction,  vol.  ii,  fig.  131, 20  is  copied  from  Bouch^,  a  figure  of  the 
larva  of  Tcuihina  condnnata  of  similar  form  to  that  of  Belvoisia;  but  the  peculiar  "pro- 
thoracic  spiracle  "  figured  in  connection  is  not  apparent  in  the  larva  before  me.  In  the 
normal  form  of  the  Tachinid  puparium  the  anterior  pair  of  spiracular  openings  are 
even  with  the  general  surface  of  the  puparium,  so  as  to  be  discoverable  with  diflSculty. 
The  true  spiracles  are  internal,  and  may  be  found  opposite  these  perforations  on  the 
membrane  which  lines  the  puparium  after  the  fly  has  escaped.  The  puparium  is  red- 
dish-brown, the  anal  spiracles  and  the  anus  black ;  the  joint  of  the  body  not  distinct ; 
the  anal  spiracles  distinctly  upon  the  surface  of  the  subtruncated  posterior  end,  no^ 
situated  in  a  cavity  as  in  Sareophuga;  just  beneath  these  spiracles  is  a  slight  trans- 
verse elevation. 

The  puparium  of  Belx'oisia  Ufasdata  differs  somewhat  from  the  ordinary  form.  It  is 
black,  roughened,  increases  in  width  posteriorly,  has  the  anal  spiracles  drawn  far  for- 
ward upon  the  back,  and  each  represented  by  three  swollen  tubercles,  and  the  space 
between  them  and  the  tip  of  the  puparium  is  very  irregular  and  has  a  conspicuons 
transverse  depression. 

Issuing  from  the  Chrysalis. — The  foregoing  species  issue  in  the  larva 
or  maggot  state  mostly  from  the  worm  and  undergo  their  transforma- 
tions independently  of  their  host.  All  the  other  parasites  yet  to  be 
mentioned  undergo  their  transformations  within  the  chrysalis  and  gnaw 
their  way  out  of  the  more  or  less  completely  emptied  shell  as  per- 
fect insects.  The  Aletia  is  attacked,  however,  in  the  larva  state,  the 
parent  parasite  stinging  and  laying  her  eggs  beneath  the  skin  of  the 
worm,  and  the  parasitic  larvae  affecting  the  vital  parts  only  after  the 
transformation  of  the  victim  to  the  chrysalis  state.  Whether  or  not  any 
of  the  species  here  mentioned  are  secondary  parasites  will  be  considered 
in  the  final  report ;  at  present  there  is  reason  to  believe  that  they  are 
all  primary. 

The  DEVOUBiNa  Cirrospilus. — The  chrysalides  of  Aletia  formed  dur- 
ing the  latter  part  of  the  season  are  frequently  infested  with  this  little 
parasite,  each  chrysalis  nourishing  a  number,  which  eat  their  way 
through  the  shell  in  the  form  of  small  black  flies.  Tliis  parasite  is 
generally  distributed,  having  been  found  by  myself  and  Professor  Willet 
in  Georgia,  and  by  Mr.  Schwarz  in  Texas.  The  larvie  are  pale  elon- 
gate, egg-like  maggots,  and  the  flies  issue  all  through  the  autumn, 
during  mild  winter  weather  and  (the  later  ones)  in  spring.  It  belongs 
to  the  family  ChalcidicUej  the  insects  of  which  are  distinguished  by  their 
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parasitic  habits,  small  size,  metallic  colors,  veinless  wings,  thickened 
hind  thighs,  and  by  the  papa  being  formed  without  a  cocoon. 

2.  CiRROSPiLUS  ESURU8  Riley  (Can.  Ent.,  vol.  xi,p.  ie2).--Length  1.5™«.  Dull 
black;  Imees,  tibiae,  and  tarsi  yellowish;  the  posterior  tibies  sometimes  dusky.  Eyer 
with  scattered  short  bristles.  Antenuse  of  the  i  9-jointed,  with  the  joints  of  the  fla- 
gellnm  subequal  and  beset  with  bristles,  the  ninth  joint  small.  Antennse  of  the  ? 
8-jointed,  the  fourth  and  fifth  shorter  than  the  second  and  third,  the  three  apical  joints 
forming  a  club.  Thorax  above  microscopically  punctate ;  parapsides  distinct  and  ele- 
vated ;  scutellum  with  a  longitudinal  impressed  line  on  each  side.  Wings  hyaline, 
pubescent,  but  the  cilia  short ;  base  of  ulna  uneven ;  radius  not  developed.  Abdomen, 
short  and  sessile ;  ovate. 

This  species  shows  relationship  with  the  genus  Tetra^ich'aa  Haliday,  and  may  ulti- 
mately be  referred  there.    For  the  present  I  prefer  to  place  it  in  the  older  genus. 

The  Ovate  Chalcis — A  second  species  belonging  to  the  same  family^ 
as  the  preceding  has  similar  habits,  but  being  much  larger  issues  in  fewer 
numbers,  and  as  a  general  thing  singly,  from  the  chrysalis.  It  is  a  black 
fly  (Chalcis  ovata  Say,)  with  the  greatly  swollen  hind  thighs  character- 
istic of  the  genus,  and  by  means  of  which  these  insects  are  able  to 
jump  with  great  \igor.  The  species  may  be  easily  recognized  by  the- 
I)OSterior  thighs  being  black  with  a  yellow  spot  at  the  tip  and  by  the- 
tegulfle  being  entirely  yellow.  From  the  allied  genus  Smicra^  with  which 
Chalcis  agrees  in  the  swollen  hind  thighs,  it  may  be  distinguished  by  the 
sessile  abdomen. 

The  larva  is  a  slender  legless  maggot  7™",  in  length.  The  body  tapers  at  each  end^ 
particularly  behind,  and  has  a  conspicnous  lateral  ridge.  The  head  is  similar  to  that 
of  the  Pimpla  larva  described  further  on,  but  the  mandibles  are  nearly  concealed,  be- 
ing covered  by  the  other  mouth  parts.  The  first  three  joints  of  the.body  are  separated 
by  deeper  constrictions  than  the  succeeding  joints,  and  the  lateral  tubercles  on  joint*- 
4-10  have  a  smaller  but  distinct  tubercle  behind  them.  The  spiracles  in  the  alcoholic 
specimen  are  indistinct,  owing  to  their  agreeing  with  the  ddn  in  color;  but  their 
position  is  apparent  upon  the  anterior  border  of  the  second,  third,  fourth,  and  several 
of  the  posterior  joints.    Length,  7°»m, 

The  pupa  is  short  and  robust ;  pale  at  first  but  becoming  brown,  the  head  and  thorax 
anteriorly  darker.  It  has  two  prominent  tubercles  between  the  eyes  just  above  the 
insertion  of  the  antennae,  and  above  each  of  these  a  slight  ridge  extending  as  high  as^ 
the  lower  ocellus,  which  is  situated  on  a  sUght  prominence  within  the  fork  of  an  im- 
pressed line  on  the  vertex.  Only  five  distinct  joints  in  the  antenme  between  the  scape 
and  the  club.  Posterior  femora  larger  than  the  wing-pads  and  slightly  overlapped  by 
them,  posterior  tarsi  not  extending  to  the  tip  of  the  abdomen.  Tip  of  the  abdomen* 
narrowed  and  ending  in  a  small  truncated  square. 

The  species  is  ^videspread  in  the  United  States  and  occurs  also  in 
Mexico  and  the  West  Indies.  I  have  reared  it  from  Aletia  chrysalides 
collected  by  Professor  Willet  in  Georgia,  Professor  Comstock  in  Ala- 
bama, !Mr.  Schwarz  in  Texas,  Dr.  Anderson  in  Mississippi,  and  myself 
in  the  first-mentioned  State  and  in  North  Carolina;  while  I  have  like- 
wise reared  it  from  Besmia  maculalis  (the  Grape  leaf-folder),  in  Missouri, 
and  found  it  commonly  infesting  the  chrysalides  of  certain  Hackberry- 
feeding  worms  {Apatura  Lycaon^  Fabr.,  and  A.  Herse,  F.)  in  several  of* 
the  Southern  States. 
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Still  a  third  of  these  smaller  Hymenopteroos  parasites  issuing  in  nnm- 
l)ers  from  the  Aletia  chrysalis  was  obtained  the  past  summer,  and  re- 
ferred to  me  for  determination  by  Professor  Comstock.  It  belongs  to  an 
allied  family  (Proctotrupidw)^  in  which,  as  compared  with  the  Chalcidid^e^ 
the  body  is  generally  longer,  the  antennae  also  longer,  the  colors  more 
sober,  the  wings  have  a  few  veins,  the  hind  thighs  are  not  fitted  for  jump- 
ing, and  the  pupa  is  usually  formed  in  a  cocoon.  The  species  under 
consideration  approaches  the  genus  Basalys  of  Westwood,  and  I  ap- 
pend a  description  of  it: 

DmiCTYUM*  nov.  gen. — Head  transverse ;  three  ocelli, 'approximate  and  triangularly 
-arranged;  labial  palpi  3-jointed;  antennae  inserted  in  front  and  close  together:  in 
the  9  hardly  reaching  to  the  abdomen,  13-jointed,  the  two  basal  joints  stout ;  joints 
3-7  suddenly  narrowed  and  together  not  mnch  longer  than  1  and  2;  3  being  twice  as 
long  as  the  others;  8-13  twice  as  stout,  peduncled,  subequal  in  length,  very  slightly 
narrowing  toward  tip :  in  the  <J  as  long  as  body,  15-jointed,  joint  3  twice  as  long  as 
any  of  the  others,  4-15  subequal  in  length.  Thorax  as  long  as  abdomen,  slightly  wider 
in  the  middle  than  the  head ;  scutellum  prominently  raised,  subovate  and  maiginaUy 
ridged;  legs  with  the  tarsi  uniformly  5-jointed;  front  wings  without  stigma,  but  with 
the  veins  forming  with  the  costa  two  closed  cells;  hind  wings  with  a  stout  costal  vein, 
reaching  and  broadening  to  basal  third  of  wing,  where  it  is  suddenly  bent  upward. 
Abdomen  narrower  than  thorax,  with  a  short  peduncle. 

D.  zigzag,  n.  sp. — Average  length  1.6™™.    Body  uniformly  polished  black.    Legs, 
palpi,  and  antennse  reddish  in  female ;  coxse,  femora,  and  antennae  toward  tip  infus- 
■  cate  in  the  male.    Peduncled  joints  of  antennae  with  a  few  minute  spines  around  the 
'  crown  and  longitudinally  striate.    Base  of  thorax  and  of  abdomen  with  pale  pubes- 
cent hairs.    Wings  hyaline,  sparsely  beset  with  minute  spines  which  increase  radially 
-  and  form  a  fringe  around  the  posterior  half;  the  veins  of  front  wings  forming  a  sprawl- 
ing W  with  partial  cross  veins  proceeding  from  the  lower  angles,  the  basal  cross  vein 
longest ;  the  longitudinal  veins  with  a  few  prominent  spines.    Abdomen,  9  >  showing 
but  4  joints,  the  terminal  three  short  and  hardly  distinguishable  ventrally. 

The  genus  is  readily  distinguished,  by  the  character  of  the  venation 
and  the  structure  of  the  antennae,  from  Basalys  Westwood,  with  which 
it  has  some  affinity. 

We  next  have  certain  larger,  true  Ichneumon-flies  {IchneunionidcB)^  of 
which  but  one  specimen  succeeds  in  maturing  and  issuing  from  the  Aletia 
chrysalis,  though  more  sometimes  hatch  within  the  worm,  the  others 
being  eventually  destroyed  by  the  more  successful  rival. 

The  Watchful  Pimpla. — This  species  {Pimpla  conquisitor,  Sayt), 
sometimes  destroys  from  fifteen  to  twenty  per  cent,  of  the  last  brood  of 
Aletia,  and  the  chrysalides  that  are  whole  and  that  appear  sound  or  alive 
-after  a  good  frost  are  found  to  contain  its  larva  or  pupa  in  still  greater  pro- 
portion. It  has  been  obtained  from  Aletia  from  all  parts  of  the  South, 
and  by  most  of  the  observers  and  agents  of  the  Commission,  the  fly  issu- 
ing sometimes  in  the  Fall,  but  mostly  in  spring.  It  is  a  black,  four-winged 
fly,  varying  in  length  from  one-fourth  to  one-half  of  an  inch,  and  may  be 

*  Ate  double ;  (Uktvovj  net. 

\Crypt%L9  conquintor.  Say,  Boat  Jour.,  I,  232,  of  which,  as  Walsh,  (Caxiadian  Entomologist,  ii,  12,) 
pobited  out,  Orypttts  pleurvrinetus,  Say,  1.  c,  235,  is  a  synmiym.  By  some  oversight  pleurivinettts  stands 
as  a  sj-nonym  wuXevannulicomit,  Cress.,  instead  of  eonquiiUor  in  Mr.  Cresson's  List  of  the  North  Ameri- 
can Pimplarice,  (Trans.  Am.  Ent.  Soc.,  iii,  170.) 
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distingnislied  firom  other  native  species  of  the  genus  Pimpla  by  havings 
the  margins  of  the  abdominal  segments  white.  The  exserted  ovipositor 
does  not  exceed  one-half  the  length  of  the  abdomen,  and  the  male  may 
be  recognized  by  the  absence  of  an  ovipositor  and  by  his  more  slender 
body.  Say  reared  the  species  from  a  follicle  of  a  case-bearing  Bombycid 
moth  with  transparent  wings,  probably  the  common  Bag  Worm  (Thyri^ 
dopteryx  ephemeraformiSj  Haw.*). 

The  larra  of  Pimpla  conqniHtor  is  a  legless  maggot  of  a  whitish  color,  the  head 
well  defiDed,  concoloroiis  with  the  body  and  with  distinct  mouth  parts;  the  tips  of 
the  mandibles  black.  The  body  tapers  posteriorly,  the  skin  is  finely  wrinkled  and 
no  spiracles  are  apparent ;  the  first  three  joints  have  a  longitudinal,  impressed  line- 
low  down  on  the  sides,  and  the  succeeding  joints  have  a  similar  line  higher  up, 
and  above  it  a  distinct  lateral  ridge  or  series  of  protuberances.  The  mandibles  are 
slender  and  pointed,  situated  beneath  the  labrum  and  above  the  three  fleshy  tuber* 
cles  which  represent  the  maxillaB  and  labrum.  Above  the  labrum  are  two  distant 
and  v-ery  indistinct  circles  with  a  minute  point  in  the  center,  indicating  the  position 
of  the  antennte.    The  largest  larva  examined  measured  9™™. 

The  pupa  resembles  the  imago  in  the  form  of  body,  but  the  colors  are  undeveloped, 
the  wings  unexpanded,  and  the  legs,  antennse,  and  palpi  laid  along  the  sides  and 
breast.  In  the  S  the  tip  of  the  abdomen  is  abruptly  terminated  and  just  before  the 
tip  on  each  side  is  a  tubercle  bearing  two  projecting  teeth;  in  the  $  the  ovipositor  is 
curved  up  over  the  back. 

The  species  is  widely  distributed  over  the  United  States  and  attacks 
a  large  number  of  other  Lepidopterous  larv'se.  It  is  probably  the  most 
effectual  as  it  is  the  most  noticeable  check  to  Aletia,  and  that  it  has^ 
always  attacked  it  seems  most  probable ;  for  the  following  account  by 
Dr.  Gorham,  published  in  1852  in  the  article  in  De  Bow's  Industrial 
Eesources,  etc.  (p.  168),  already  cited,  gives  such  an  exact  account  of  it- 
and  such  a  fiill  general  description,  that,  while  he  could  not  name  it^ 
there  is  no  question  as  to  its  identity  with  the  species  under  consider- 
ation. In  endeavoring  to  explain  the  disappearance  of  the  Cotton  Womv 
in  early  winter,  Dr.  Gorham  writes:! 

•  *  •  Let  us  take  a  pocketful  of  these  [the  chryBalides]  home  and  place  them* 
beneath  tumblers,  and  wait  patiently  to  see  what  they  will  produce.  *  *  *  About 
the  fifteenth  of  November  the  insect  appeared,  but,  mirdbile  dictu!  as  different  £ronk 
the  Cotton  fly  as  it  is  iK>88ible  to  suppose  one  insect  could  differ  from  another.  It 
belonged  altogether  to  a  different  family,  a  description  of  which  I  give  as  follows : 

Antennse  filiform;  black,  six  lines  in  length.  Palpi  four,  two  external  and  two  in^ 
termediate,  the  external  white,  twice  the  length  of  the  other  two,  in  shape  angular, 
the  angles  projecting  externally.  The  two  middle  are  straight,  scarcely  perceptible- 
over  a  strong  light;  they  are  of  a  dark  color.  Wings  four;  hymenopterous;  incum- 
bent, extending  to  and  exactly  even  with  the  end  of  the  tail;  shape  of  the  wings, 
which  are  small  and  extremely  delicate,  like  that  of  a  fan.  Front  legs  half  the  length 
of  the  xK>8terior,  of  a  uniform  orange  color ;  the  intermediate  legs  very  little  longer 
than  the  anterior;  the  thighs  of  a  deep  orange  color,  the  rest  of  the  leg  annulated  with 

*In  the  Trans.  St.  Louis  Acad.  Sci.,  iii,  137,  a  detaOed  description  of  eonquititor  is  given  by  Mr. 
Walsh,  Trbo  there  identified  Say's  Bombyx  Tdth  ClUiocampa  americana ;  but  this  determination  U^ 
Bof  in  accord  with  Say's  acconnt  of  the  moth. 

f  Dr.  Phares  refers  to  Dr.  Grorham's  experience  with  this  parasite  in  his  excellent  article  published  i». 
the  Bwral  Carolinian  for  August,  1870  (vol.  i,  p.  688),  but  only  in  order  to  criticise  some  of  Dr.  6orham'». 
deductions,  and  not  to  confirm  its  occurrence  by  his  own  experience. 
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•orange  and  white.  The  posterior  legs  long  in  comparison  to  the  others;  thighs  of  a 
deep  orange  color,  the  rest  of  the  leg  annulated  with  black  and  white,  the  rings  being 
larger  than  those  of  the  intermediate.  The  trunk  is  of  a  uniform  shining  black,  as 
would  be  the  upper  surface  of  the  abdomen  also  were  it  uot  for  the  very/  narrow  white 
bands  which  connect  the  black  scales  together,  gi^^ng  to  the  abdomen  an  annulated 
appearance;  these  white  lines  do  not  encircle  the  abdomen,  but  terminate  uniformly 
on  the  sides.  On  the  under  surface  of  the  abdomen  these  white  rings  again  commence, 
which  are  larger  than  those  on  the  upper  surface,  causing  the  abdomen  to  look  almost 
white.  The  tail  terminates  in  a  bifurcated  sheath,  iuclosiug  a  long  blunt  sting,  pro- 
jecting cousiderably  beyond  the  tail,  and  forming  a  very  prominent  feature  in  the  gen- 
eral figure  of  the  insect.  This  is  a  small,  slender  insect,  much  longer  than  the  honey 
bee,  but  not  so  thick. 

Three  years  later  what  is  evidently  the  same  species  is  referred  to 
again  without  name  by  Mr.  Glover,  who  says:*  '^Some  chrysalides  of 

the  cotton  caterpillar,  which  had  been  pre- 
served during  the  summer  of  1855,  as  an  ex- 
periment to  try  whether  they  would  live  un- 
til the  following  spring,  having  been  hatched 
prematurely  by  the  heat  of  the  room  in  which 
they  were  kept,  two  Ichneumon-flies  were 
produced  of  a  slender  shape,  and  about  half 
an  inch  in  length;  the  abdomen  or  body  of 
the  female  was  black,  and  marked  with  seven 
\  light-colored,  yellowish, narrow  rings  around 
)  it,"  etc.    In  the  Agricultural  Keport  for  1867 
(p.  61)  his  remarks  that  the  cotton  caterpillar 
is  destroyed  by  a  "  small  yellow  and  black 
«ido  viow"of  female  and  of  maie^bdo-  baudcd  ichueumou-fly  "  probably  rcfcr  to  the 

«en.    (After  Riley.)  samC  SpCCicS. 

The  Eing-legged  Pdipla. — This  is  another  species  {Pimpla  annu- 
lipes  Br.,  Fig.  27)  of  the  same  genus,  having  about  the  same  size  and  gen- 
eral appearance,  but  having  the  rings  on  the  abdomen  dusky  or  reddish 
instead  of  whitish,  and  differing  in  other  minute  particulars.  It  is  less 
numerous  than  the  preceding,  but  I  have  obtained  it  from  chrysalides 
sent  by  Dr.  Anderson,  and  received  it  the  past  summer  from  Professor 
Comstock  as  reared  from  Aletia.  In  habit  it  is  precisely  like  c(mqumtorj 
and  equally  widespread  and  destructive  to  other  species  of  Lepidoptera,t 
being  one  of  the  few  parasites  of  the  common  Apple  Worm  {Carpocapsa 
pomonella), 

Ceyptus  1S1JNCIUS. — A  third  Ichneumon-fly  belonging  to  a  different 
genus  and  having  similai*  habits  with  the  Pimplas  just  described,  except 
that  the  pupa  is  formed  in  a  cocoon,  may  (considering  the  known  varia- 
bility of  coloration  in  the  species  of  the  genus)  be  referred  to  Cryptus 
nunciiASj  Say.  It  is  a  black  and  red,  four-winged  fly  with  transparent 
wings,  and  issues  from  the  Aletia  chrysalis  during  the  spring.  It  is  a 
well-known  parasite  of  our  large  native  silkworms,  Attdcm  pnymetheaj 


■A 


•Patent  Office  Report  1855  (Agriculture),  p.  111. 
tSee  Mo.  Ent.  Septs.,  iv,  p.  43;  v,  p.  49. 
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A.  ceerapia,  and  A.  polypKemus^  from  the  cocoons  of  which  it  emerges  in 
the  Northern  States  early  in  the  spring,  a  considerable  number  of  the 
parasite  appearing  from  a  single  cocoon. 

A  female  specimen  from  Aletia  has  the  head  and  thorax  black,  the  Hth-lOth  joints  of 
the  antennae  white,  the  palpi  black,  the  legs  including  all  the  cosse  red,  with  the  tips 
of  the  posterior  femora  and  of  the  posterior 
tibiae  black,  an^  the  posterior  tarsi  tinged  with 
brown.  The  first  four  ioints  of  the  abdomen 
are  entirely  red,  the  snc<5eeding  Joints  and  the 
sheaths  of  the  ovipositor  black,  the  ovipositor 
itself  reddish;  the  apical  Joints  of  the  abdomen 
have  a  white  spot  above.  Relying  upon  the 
length  of  the  ovipositor  as  a  character  for  sep- 
arating hmuci'm,  Say,  from  wimicB,  Pack.,*  the 
female  of  the  present  species  may  be  distin- 
guished by  the  ovipositor  being  much  shorter 
than  the  abdomen,  as  shown  in  Fig.  28,  b;  Fig. 
28,  a  representing  Cryptus  samicB.  Fig.  28,  c  in- 
dicates the  form  of  the  abdomen  in  the  male. 

We  thus  have  ten  distinct  parasites 
actually  observed  to  infest  Aletia,  and 
issuing  either  from  the  egg  (1  species), 
from  the  larvae  (3  species),  or  from  the 
chrysalis  (6  species),  and  belonging  to 
two  orders  and  four  families.  A  yet  unbred  species  (doubtless  subf.  Bra- 
eonides)  that  destroys  the  young  worm,  its  larvae  issuing  from  the  back 
of  their  victim  and  there  forming  loose  cocoons  in  p ompany  was  sent 
me  from  Alabama  by  Professor  Comstock ;  while  Mr.  Glover  has  fig- 
ured, in  the  Patent  Office  report  for  1855,  just  cited  (PI.  X,  Fig.  4), 
what  is  evidently  a  parasite  belonging  to  the  true  genus  Ichneumony 
which  he  found  in  cotton  fields  near  Columbus,  Ga.,  "  busily  employed 
in  search  of  some  caterpillars." 

Aletia  may  truly  be  said,  therefore,  to  have  its  full  share  of  parasitic 
checks,  and  the  number  will,  without  much  doubt,  be  increased  by  future 
observation. 


Fig.  28.— CRYPrrs  NUNCirs:  a,  female;  ^ 
female  abdoroeji  of  C.  tarn  ice ;  e,  male  abdomen ; 
<L  bi^hlj'  magnified  piece  of  ^ng — haiT'line 
§no  "        '       '  * "     "" " 


ilghly 
wing] 


lowing  natural  length.    (After  Riley.) 


12.  REMEDIES:  HEAKS  OF  COPIKO  WITH  THE  INSECT. 


For  the  present  purpose  these  may  be  considered  under  the  several 
heads  of  [1]  Prevention;  [2]  Mechanical  Means  of  Killing  the  Worms; 
[3J  Poisoning  the  Worms;  and  [4 J  Destruction  of  the  Moth. 

In  treating  of  the  various  machines,  contrivances,  and  compounds  that 
have  been  used  for  the  destruction  of  this  insect,  it  is  my  endeavor  to 
bring  to  the  notice  of  the  planter  all  those  that  are  worthy  of  mention ; 
to  point  out  their  advantages  and  disadvantages;  wherein  they  are  sus- 
ceptible of  improvement;  and  how  they  may  be  used  most  economically 

'The  name  Oryptus  extrematit.  Cress,  should  yield  to  C.  tamiof.  Pack.,  becaoseof  two  species  (one 
«f  which  is  ntmeitu)  were  combined  under  it  in  the  original  description. 
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and  effectively.  The  planter  can  then  judge  for  himself  which  he  can 
most  profitably  adopt,  according  as  his  own  circumstances  dictate.  In 
doing  this,  some  of  the  earlier  machines  and  contHvances,  though  now- 
superseded  by  improved  ones,  will  be  enumerated,  because  they  are  of 
interest  from  an  historical  point  of  view,  as  showing  what  has  been 
done  by  the  inventive  genius  of  the  South  in  contending,  and  by  no 
means  unsuccessfully,  against  this  pest. 

From  the  variety  of  the  inventions  and  the  inc^enuity  displayed  in 
many  of  them,  it  will  be  seen  that,  in  this  instance,  the  energy  and 
enterprise  of  the  southern  planter  compare  favorably  with  that  shown 
by  cultivators  of  the  soil  in  other  sections  of  the  country  in  contending 
with  other  destructive  insects. 

A  survey  of  the  whole  subject  brings  out  prominently  two  important 
facts  that  should  be  emphasized. 

First.  Though,  as  we  have  already  seen  (p.  8),  there  is  every  reason 
to  believe  that  the  ravages  of  the  worm  wei*e  proportionally  as  great  be- 
fore as  they  have  been  since  the  late  war,  yet  all  the  more  important 
inventions  post-date  that  period.  Prior  thereto  only  the  more  primi- 
tive and  ineffective  means  of  destruction,  such  as  hand-picking  and  the 
use  of  fires  and  lights  in  the  fields  at  night,  were  resorted  to. 

Secondly,  by  far  the  greater  number  of  the  machines  have  been  in- 
vented in  Texas,  a  fact  which  corroborates  previous  statements  that  the 
worm  occurs  more  regularly  and  more  disastrously  there  than  in  other 
States.  Both  facts  are  indicative  of  the  more  healthy  development  of 
the  South  under  ft«e  as  compared  with  slave  labor. 

PBEVENTION. 

That  much  can  be  done  toward  preventing  the  ravages  of  this  worm 
there  is  no  question.  The  mode  of  cultivation  has  some  influence ;  the 
principal  object  should  be  to  hasten  maturity  so  that  a  portion  of  the 
crop  shall  be  beyond  the  reach  of  harm  fl:x)m  the  more  disastrous  July 
and  August  broods.  Aside  from  careful  and  frequent  cultivation,  which,, 
moreover,  has  a  tendency  to  disturb  and  knock  off  the  worms,  early 
planting  in  this  connection  is  to  be  urged,  though  of  course  it  has  its 
drawback  in  exceptional  seasons  in  the  risk  of  late  frosts.  The  use  of 
early  maturing  varieties  and  of  cotton  seed  obtained  from  more  northern 
regions  will  also  help  to  defeat  the  enemy,  while  it  has  long  been  known 
that  some  varieties  are  less  subject  to  attack  than  others — ^the  long-staple 
being  much  more  injured,  for  instance,  than  short-staple  when  planted 
side  by  side.  Topping  the  cotton,  while  it  would  have  very  little  effect 
in  the  early  part  of  the  season,  may  be  employed  to  good  advantage  later,, 
in  cases  where  desperate  means  and  the  loss  of  the  top  crop  are  war- 
ranted. The  frequent  exemption  of  small  fields  that  are  separated  from 
larger  ones  or  surrounded  by  some  other  crop  is  noticeable  and  sug- 
gestive in  this  connection,  while  it  will  always  be  well  to  avoid  plantinip 
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ootton  in  those  spots  whei'e  the  worms  have  been  known  to  first  reap- 
pear year  after  year.  Diversified  agriculture,  and  the  rotation  of  crops 
on  the  same  field  are  most  desirable  in  this  connection. 

The  protection  of  those  natural  enemies  of  the  worm  that  permit  of  it 
shonld  not  be  neglected,  and  all  shooting  and  trapping  of  the  smaller 
birds  prohibited,  while  the  killing  of  hawks  and  other  birds  of  prey 
shonld  be  encouraged.  Tame  fowls,  such  as  chickeus,  turkeys,  and 
Gruinea-hens  will  prove  valuable,  especially  if  brought  up  near  those  spots 
where  the  first  worms  occur.  The  leaving  of  an  occasional  tree  in  fields 
in  an  open  country,  or  even  old  stumps,  while  it  may  be  looked  upon  by 
some  as  thriftless  agriculture,  is  nevertheless  advisable,  for  the  immunity 
of  fields  containing  such  is  often  noticeable.  Some  attribute  this  im- 
munity to  the  shade  afforded  by  the  trees,  but  the  real  explanation  is 
more  probably  to  be  found  in  the  protection  they  offer  to  birds  and  ants. 
These  last,  more  particularly,  are  less  liable  to  be  washed  away  and 
destroyed  by  heavy  rains  at  points  where  trees  and  stumps  occur.  The 
importance  of  the  destruction  of  the  first  moths,  whether  by  lights  or 
poisons,  will  be  shown  farther  on,  while  that  of  the  killing  of  the  first 
worms  is  too  apparent  to  need  enforcing.  The  fact  that  vast  numbers 
of  late  chrysalides  are  carried  into  the  gin  house,  and  that  the  moths  is- 
suing therefl:x)m  are  so  likely  to  find  the  requisite  winter  protection 
there,  points  to  the  expediency  of  removing  and  destroying  those  chrys- 
alides as  soon  as  possible  and  not  allowing  them  to  remain  in  the  gin 
house  until  they  hatch. 

Dr.  Phares  has  suggested  that  by  systematically  deferring  the  plant- 
ing of  cotton  till  the  end  of  May,  or  until  all  the  hibernating  moths  had 
I)erished  without  finding  food  for  their  issue,  and  then  planting  some 
early  maturing  variety,  we  might  entirely  prevent  the  injuries  of  the 
worm.  This  would  be  an  excellent  suggestion  could  the  planter  know 
beforehand  that  it  would  be  necessary,  and  were  there  not  decided  ad- 
vantages, as  just  set  forth,  in  getting  early  maturity. 

I  will  not  discuss  here  the  effects  of  interspersing  or  surrounding  the 
cotton  with  com,  as  is  so  often  practiced  in  the  South ;  for  while  it  may 
have  some  effect  in  lessening  the  Cotton  Worm,  there  is  not  yet  suffi- 
cient confirmation  of  the  fact,  and  the  custom  doubtless  helps  to  in- 
crease the  injury  from  the  Boll  Worm. 

Finally  jute  {Corchorus  capaularis)  sown  around  a  cotton  field  or  in 
spaces  between  the  rows  has  been  strongly  recommended  by  Mr.  J. 
Curtis  Waldo,  of  New  Orleans,  as  a  preventive,  the  recommendation 
being  ostensibly  based  on  observation.  None  of  the  correspondents  of 
the  Commission  have  given  any  corroborative  experience  in  answer  to 
the  direct  question  on  this  subject  contained  in  our  circular.  Its  effects 
I  hope  to  test  another  season. 

MECHANICAL  MEANS  OF  KILLING  THE  WORMS. 

During  very  hot,  clear  weather,  much  good  may  be  accomplished  by 
knocking  down  or  brushing  the  worms  from  the  plants  on  to  the  ground 
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and  crushing  or  killing  them  in  various  ways.  One  of  the  best  methods 
of  doing  this  is,  in  the  words  of  Dr.  J.  D.  Hoyt,  of  Livingston,  Ala.,* 
"to  drag  something  like  a  piece  of  cotton  bagging  along  over  the 
rows  of  cotton,  forward  and  back ;  which  may  be  long  enough  to  extend 
across  several  rows,  and  having  short  lines  attached  to  one  edge,  a  little 
further  apart  than  the  width  of  the  rows,  and  a  hand  at  each  line,  and 
all  abreast  pass  along  between  the  rows,  and  then  hack;  when  the 
brushing  and  shaking  of  the  stalks  by  the  bagging  will  clear  the  cotton 
mostly  of  the  worms.  In  this  way,  a  set  of  hands  can  go  over  their  crop 
in  a  day  or  two;  when  they  should  return  to  the  beginning  and  go  over 
again ;  and  continue  so  doing  as  long  as  any  numt)er  of  worms  are  found 
on  the  stalks.'' 

A  number  of  machines  have  been  invented  to  expe<lite  these  mechanical 
means  of  destroying  the  Colorado  potato-beetle  and  other  leaf-feeding 
insects,  and  a  few  of  similar  character  have  been  especially  contrived 
for  the  Cotton  Worm.  They  will  hardly  come  into  general  use  for  the 
simple  reason  that,  under  ordinary  circumstances,  they  are  more  ex- 
pensive and  less  satisfactory  than  the  methods  of  poisoning.  But  as 
many  persons  are  opposed  to  the  use  of  poisons  and  prefer  to  resort  to 
other  modes  of  destruction,  even  when  more  expensive,  we  shall  give  an 
account  of  the  more  useful  ones. 

Machine  for  hrashing  off  the  Worms. 

The  Ewing  BRUSHiNa-MACHENE.—»One  of  the  earliest-used  machines 

of  this  kind  is  that  invented 
by  Mr.  William  Ewing,  of 
Columbia,  La.,  in  1869.  Start- 
ing from  the  observation  that 
the  worms  drop  or  throw 
themselves  from  the  plant 
upon  moderate  disturbance 
Fig.  29.-EWINO  brushing-machine  :  Top  view.  of  tlic  Icaves  and  branches, 
Mr.  Ewing  constructed  a  very  simple  machine,  of  which  Fig.  29  repre- 
sents a  top  view  and  Fig.  30  a  side  view.  In  these  drawings  a  repre- 
sents a  frame  constructed  of  wood  or  other  suitable  material,  c  d  e  the 
wheels,  and  /  a  yoke  or  drawing  device.    Upon  the  front  wheel  e,  on 

either  side,  are  pins  g  which 
act  upon  the  lower  ends  h  of 
the  arms  i  as  the  wheel  is  ro- 
tated. These  arms  nre  pivoted 
to  plates  J,  and  extend  up- 
ward and  outward  so  as  to  pass 
along  the  sides  and  over  the 
FIG.  8o.-Emxo  BBU8HIK0.MACHLNK:  Side  view.  top  of  thc  plauts.  To  the  up. 
per  part  of  these  arms  other  tubular  arms  h  are  afl&xed,  so  that  the 


/    o 

1^ 

♦Prize  Essay,  Solma,  1874. 
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brushes  ?,  secured  thereto  and  held  in  place  by  eyes  or  rings  m,  may 
be  adjusted  to  the  height  of  the  plants.  Between  the  frame  a  canvas, 
6,  is  stretched.  This  latter  is  smeared  with  tar  or, any  other  material 
to  which  the  worms  will  stick  or  adhere  for  a  reasonable  length  of  time. 

This  machine  is  intended  to  be  drawn  by  hand,  or  by  a  horse  or  mule, 
between  two  rows  of  plants,  the  leaves  and  branches  of  which  are  agi- 
tated by  the  arms  and  brushes.  The  worms  fall  upon  the  smeared  sur- 
face of  the  canvas,  and  may  easily  be  gathered  up  and  destroyed.  It 
is  evident,  however,  that  only  those  worms  are  caught  which  fall  toward 
the  inside  of  the  rows  of  plants  between  which  the  machine  passes.  To 
obviate  this  drawback,  Mr.  Ewing  suggests  the  attaching  to  each  side 
of  the  frame  another  light  frame  of  wire  rods  or  cane,  reaching  above 
the  tops  of  the  plants,  thence  down  again  to  near  the  ground,  and  there 
carrying  a  canvas  which  is  likewise  smeared  with  tar. 

The  Helm  Brushing-Mach^ne. — Another  machine  for  the  same 
purpose  was  invented  by  Mr.  J.  Helm,  of  Hochheim,  Tex.,  in  1873.  It 
consists  of  a  movable  frame,  drawn  by  animals  over  the  fields,  to  strad- 
dle, with  brushes  made  of  split  white  oak  or  other  suitable  material,  the 
leaves  and  branches  of  a  row  of  cotton-plants,  and  to  kill  the  dislodged 
worms  on  the  ground  by  means  of  jointed  bottom  pieces  or  slides.  In 
the  accompanying  outlines  Fig.  31  represents  a  side  elevation  of  this 
machine ;  Fig.  32  a  vertical  transverse  section  of  the  lower  part  of  the 
same  taken  on  the  plane  of  the  line  c  c  of  Fig.  31  ^  and  Fig.  33  is  a  ver- 
tical transverse  section  on  the  line  Jck  of  Fig.  31. 

In  the  accompanying  drawing,        ^     n    ^    '  sd^ 


the  letter  A  represents  a  frame 
composed  of  two  bottom  boards, 
a  a,  of  four  or  more  uprights,  b 
hj  and  a  suitable  series  of  cross- 
braces,  d  d.  The  boards  a  a  are 
on  a  level  and  parallel  to  each 
other,  and  have  wings e  6  and/ 
/  hinged  to  their  inner  and  outer 
edges,  respectively.  To  each  of 
the  front  parts  b  is  pivoted,  at  </, 
a  lover,  B,  which  carries  a  wheel, 
C,  at  its  front  end.  There  are 
thus  two  such  wheels  C  C  that 
rest,  on  the  ground  in  front  of  the 
apparatus.  Draft-hooks  h  h  are 
applied  to  the  front  ends  of  the 
lovers  B  for  hitching  the  draft 
animals  to,  by  which  the  ma- 
chine is  drawn  over  the  field. 
The  levers  B  can  be  swung  on 
their  pivots  to  raise  the  frame  A 
on  the  wheels  C  whenever  stones, 
stumps,  or  other  obstructions  are 
to  be  avoided.     In  such  case  the 


Fio.  31.— HEMf  Bkubhing-Machixe:  side  view. 


Fig. 


32.— HBLM  BEUSmNO-MACHIKB: 
lower  part. 


transverse  seetioii  of 


levers  B  are  or  can  be  locked  to  toothed  plates  i,  which  are  applied  to  the  rear  posts 

b,  as  indicated  in  Fig.  31.    When  the  machine  is  to  be  turned  it  is  also  necessary  to 
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Fio.  88.— Hbuc  BBUBHIN&-HACHINS:  traasvene  aeotfon. 


elevate  the  frame  A  off  the  ground,  and  throw  the  whole  weight  of  the  apparatos 
npon  the  wheels  C.  Whenever  the  frame  A  is  thus  raised  the  wings  e  and /will  be 
swnng  np  to  clear  the  upper  expanded  parts  of  the  cotton  plant*i.  This  is  done  by  con- 
necting the  two  wings  that  are  hinged  to  each  board  a  with  each  other  by  a  string,/, 

which  passes  over  the  lever  B,  so  that 
in  swinging  up  such  lever  the  string 
will  be  drawn  with  it  to  contract  or 
swing  up  the  wing.  In  the  front  ends 
of  two  horizontal  bars,  1 1,  that  are 
longitudinally  secured  to  the  upper 
parts  of  the  posts  &,  is  hun^  a  trans- 
verse drum  or  shaft,  D,  from  which 
a  series  of  pointed  bruHhes,  E  E,  are 
suspended.  Brushes  F  F  are  also  rig- 
idly affixed  to  a  cross-bnr,  wi,  back  of 
the  shaft  D,  and  to  inclined  bars  n  n 
that  are  secured  to  the  sides  of  the 
frame  A. 

For  use,  the  machine  is  placed  to 
straddle  a  row  of  cotton  between  the 
inner  wings  e  e.  The  boards  a  a  rest  in  the  furrows  and  the  outer  wings  on  the  rising 
sides  of  the  adjoining  ridges,  all  as  clearly  shown  in  Fig.  2.  The  wings  rest  with  their 
weight  on  the  sides  x)f  the  ridges.  The  machine  being  drawn  ahead,  the  shaft  D  is 
revolved  by  its  brushes  E,  which  come  in  contact  with  the  cotton  plants.  Also,  by  sub- 
sequent contact  with  the  brushes  F  F,  the  worms  are  all  swept  to  the  ground,  on  which 
they  are  finally  crushed  and  destroyed  by  the  weight  of  the  boards  a  and  wings  ef. 

Apart  from  the  circumstance  that  this  machine  straddles  only  one 
row  of  plants,  it  is  extremely  doubtful  whether  all,  or  even  a  large  por- 
tion of  the  worms  would  be  crushed  by  the  bottom  pieces,  considering 
the  uneven  nature  of  the  ground. 

Two  other  machines,  though  originally  intended  for  clearing  potato- 
vines  of  their  insect  enemies,  deserve  notice  here. 
The  Wood-Smith  Beushing-Maohine.— The  first  of  these  was 

invented  by  Messrs.  G.  W. 
Wood  and  Charles  H. 
Smith,  of  Faribault,  Minn., 
in  April,  1879,  and  consists 
of  an  apparatus  mounted  on 
wheels  which  is  drawn  be- 
tween the  rows  of  plants, 
and  by  suitably-shaped 
wings  gathers  the  plants 
into  a  bunch  and  shakes 
them,  thereby  shaking  off 
the  larvsp  into  a  receptacle, 
Fig.  34.— wood-smtth  BBUBHn?o-MACHnn:  from  above.     fi*om    which    thev    cannot 

escape.    The  parts  of  the  apparatus  are  adjustable  to  suit  the  height  of 
the  plants. 
In  the  accompanying  drawings,  Fig.  34  is  a  plan  of  the  apparatus. 
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Fig.  35  is  a  longitudinal  section  at  the  line  x  x.    Fig.  36  is  a  cross- 
section  at  the  line  y  y. 

Similar  letters  of  reference  indicate  corresponding  parts,  a  a  are  vertical  standards, 
connected  together  by  a  cross-bar,  5,  at  their  upper  ends,  c  o  are  wheels  monnted  on 
short  axles  fitted  in  the  boxes  d,  at  the  lower  ends  of  standards  a. 

The  standards  a  are  at  such  a  distance  apart  that  the  wheels  o  wiU  run  between  the 
rows  of  plants  and  two  rows  of  plants  be  between  the  wheels. 

The  cross-bar  h  is  made  in  two  pieces,  as  shown,  oonneoted  together  bj  screws,  bo 
that  the  bar  can  be  a^jasted  accord- 


ing to  the  width  of  the  rows.  00  are 
wings,  one  at  each  side  of  the  appa- 
ratus. The  forward  ends  of  the 
wings  are  attached  to  the  standards 
a,  and  their  rear  ends  are  connected 
together  at  the  center  line  of  the 
machine.  These  wings  e  are  of  suit-  p|g.  85.-WooD.SMrrH  BBUsrano-MACHnni;  loogitadliMa 
able  width,  and  they  are  attached  section, 

with  their  edges  vertical  at  the  forward  end,  and  are  twisted  f  »  as  to  lie  flat  where 
they  are  connected  together  at  the  rear  end.  /is  a  pan-shape vl  receptacle,  attached 
by  arms  g  to  Sk  bar,  h,  that  is  suspended  from  bar  5,  midway  between  the  wheels  c.  i  is 
a  vertical  rod  rising  from  the  rear  end  of  the  receptacle/,  and  passing  through  a  hole 
in  the  ends  of  wings  e. 

The  upper  end  of  rod  t  is  provided  with  a  handle,  fc,  by  which  the  rear  end  of  the 
machine  may  be  managed.  There  are  holes  in  rod  i  into  which  pins  1 1  may  be  inserted 
to  retain  the  rear  ends  of  the  wings  e  at  the  desired  height,  according  to  the  growth 
of  the  plants.  The  strips  m  that  form  the  sides  of  the  receptacle  /  are  pivoted  by  pins 
n  at  one  end,  so  that  the  receptacle  can  be  made  wider  or  the  reverse,  according  to  the 
width  of  the  rows. 

At  the  inner  side  of  the  wings  e,  and  projecting  over  the  receptacle,  are  flappers  oo, 
hinged  at  p.  Each  of  these  flappers  has  a  rod,  g,  passing  through  the  wing  that  the 
flapper  is  hinged  to,  and  connected  with  a 
crank-lever,  r,  hung  at  the  outside  of  the 
wing.  « is  a  lever  fulcrumed  at  the  forward 
end  of  the  wing  in  such  position  that  one 
end  of  the  lever  is  acted  upon  by  the  teeth 
t  attached  to  the  inner  side  of  the  wheel  o. 
The  other  end  of  the  lever  is  connected  by 
a  strap,  tt,that  passes  beneath  a  roller,  r,  to 
a  rod,  w,  that  is  attached  to  crank-lever  i;  ^'^  -Wood^ioth  Machkb:  c«««ecUon. 
y  is  a  spring  connected  to  lever  »  and  to  the  wing  c.  The  teeth  t  depress  the  lever  a  and 
draw  upon  the  crank-lever  r  and  spring  y  and  draw  the  flapper  outward;  but  aa 
soon  as  the  lever  8  clears  the  tooth  the  flapper  springs  out  quickly.  The  arrangement 
is  the  same  on  both  flappers  o,  and  by  that  means  a  series  of  rapid  blows  are  given 
upon  plants  gathered  by  the  wings. 

A  horse  is  to  be  attached  to  the  whiffletree  a\  that  is  hung  on  bar  A.  The  horse 
will  walk  between  the  rows  of  plants  that  are  to  be  operated  upon  by  the  apparatus, 
and  the  receptacle  /  will  run  on  the  ground  between  the  rows.  As  the  apparatus  is 
drawn  forward  the  plants  pass  beneath  the  bar  6,  one  row  at  each  side  of  the  bar  h 
and  pan/,  and  the  rows  wUl  be  gathered  together  and  bent  down  beneath  the  wings. 
The  flappers  will  shake  the  plant  and  the  larvse  will  be  rubbed  and  shaken  off  into  the 
receptacle. 

The  Isee  BBUSHmchMAOHiNE.— This  was  invented  by  Mr.  Anthony 
Iske,  of  Lancaster,  Pa.,  in  1876. 

It  consists  of  an  upright  frame,  open  beneath,  with  two  wheels  in 
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front,  and  is  drawn  over  one  row  of  plants  at  a  time.  A  row  of  brashes^ 
made  of  broom-com  or  of  any  other  suitable  material,  is  fastened  to  a 
longitudinal  beam,  which  is  adjostable  to  the  height  oif  the  plants  and 
agitated  by  a  contrivance  similar  to  that  in  Mr.  Ewing's  machine.  The 
worms  dislodged  by  the  action  of  these  brashes  fall  in  two  canoe-shax>ed 
trays,  which  are  supported  by  swinging  arms,  and  slide  along  one  on 
each  side  of  the  row  of  plants  close  to  their  base.  On  the  outer  side  of 
each,  these  trays  are  provided  with  a  smooth  inclining  shelf,  which  dips 
into  the  tray,  and  with  a  vertical  backboard  in  order  to  prevent  any 
worms  from  being  beaten  beyond  these  trays.  In  using  this  machine  it 
is  necessary  to  smear  the  trays  with  tar  or  coal-oil. 

Finally,  having  proved  that  the  least  touch  of  kerosene  is  as  fatal  to 
the  Cotton  Worm  as  it  is  to  so  many  other  insects,  I  have  no  hesitation 
in  recommending  as  a  cheap  substitute  for  these  brushing-machines, 
where  youthfiil  libor  is  abundant,  the  use  of  sheet-iron  pans,  over  the 
bottom  of  which  .  erosene  or  coal-tar  is  spread.  They  proved  very  suc- 
cessful in  1877,  when  the  Western  farmers  were  contending  with  young 
locusts;  and,  drawn  between  the  rows  of  cotton,  while  the  wornis  are 
being  brushed  off  in  the  manner  recommended  by  Mr.  Hoyt,  they  would 
prove  equally  satisfactory  when  the  weather  is  not  sufficiently  hot  and 
dry  to  insure  the  death  of  the  worms  otherwise.  Or  a  still  simpler 
arrangement  might  be  adopted,  viz:  a  cloth  stretched  on  a  firame  that 
will  draw  between  the  rows  and  kept  saturated  with  kerosene. 

POISONINa  THE  WORMS. 

With  the  introduction  of  mineral  poisons  for  the  destruction  of  the 
worms  a  new  impetus  was  given  to  the  invention  of  machines  and  con- 
trivances for  the  application  of  these  poisons  either  as  powder  or  in 
water.  The  large  number  of  such  inventions  made  during  the  past  six 
years,  and  the  activity  still  displayed  in  adding  improvements,  fiirnish 
evidence  that  this  poisoning  of  the  worms  has  so  far  proved  most  satis- 
factory in  protecting  the  crop.  The  fact  is  that  a  judicious  and  timely 
application  of  the  best  poison  will  always,  even  under  unfavorable  con- 
ditions and  in  bad  "worm  years,^  enable  the  energetic  pLanter  to  save 
at  least  the  larger  portion  of  his  crop.  There  is  no  question  but  that 
concerted  action  in  the  application  of  poisons  early  in  the  season,  in 
thpse  counties  in  which  the  worms  first  appear,  would  not  only  effectually 
protect  the  crop  in  those  counties  at  comparatively  little  cost  and  labor, 
but  also  prevent,  or  at  any  rate  retard,  the  spread  and  migration  of  the 
moths  into  the  rest  of  the  cotton  belt.  There  is  little  hope,  however,  of 
any  such  concert  of  action  in  the  larger  part  of  the  cotton-growing  coun- 
try to-day,  because  where  there  is  one  planter  who  superintends  the 
cultivation  of  his  own  land  and  is  alive  to  the  importance  of  such  work, 
there  are  many  cotton  farms  either  rented  or  owned  by  freedmen  who 
are  usually  ignorant  and  shiftless  and  with  whom  intelligent  co-op^»- 
tion  is  almost,  if  not  quite,  impossible.    Each  planter  must,  therefore^ 
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depend  on  his  own  efiforts,  and  it  is  a  satisfaction  to  know  that  these 
may  be  saccessful  notwithstanding  more  careless  neighbors. 

There  are  certain  general  principles  which  I  wonld  here  insist  on  that 
should  govern  the  use  of  these  poisons.  It  is  very  evident  from  the 
habits  of  the  worms,  as  already  detailed,  that  such  poisons  will  prove 
most  satisfactory  if  applied  to  the  under  side  of  the  leaves  when  the 
worms  first  begin  to  appear  in  numbers.  While  poisons  in  solution  can 
be  applied  at  any  time  of  the  day  during  dry  weather,  those  in  powder 
are  most  advantageously  applied  in  the  early  morning  hours  while  yet 
the  plants  are  moist  with  dew.  The  greater  adhesiveness  given  to  the 
poison  the  better.  Those  used  in  i)owder  form  are  naturally  the  most 
effectual  in  rainy  weather,  during  which,  as  we  have  seen,  the  worms 
are  most  injurious.  These  dry  poisons  have,  further,  the  advantage  for 
the  small  planter  that  they  can  be  used  with  less  extensive  and  expensive 
apparatus  and  with  less  labor  than  those  in  solution.  Finally,  too  much 
stress  cannot  be  laid  on  the  importance  of  having  the  materials  ready 
prepared  in  advance,  or  on  their  use  as  soon  as  the  eggs  or  young  worms 
are  noticed.  It  is  too  often  the  habit  to  wait  until  the  plants  begin  to  be 
"ragged"  before  attempting  to  poison.  The  operation  is  always  more 
costly  and  unsatisfactory  at  this  period,  and  there  is  danger  that,  with 
the  most  strenuous  efforts,  irreparable  damage  will  be  done  before  all 
the  cotton  is  gone  over.  It  often  happens  also,  since  the  same  influences 
cause  the  multiplication  of  the  worms  over  pretty  large  areas,  that  a 
sudden  and  general  demand  for  the  poisons  by  those  who  have  not  pre- 
viously laid  in  a  stock  increases  the  price  or  exhausts  the  market,  so 
that  many  are  left  without  hope  of  saving  their  crop. 

Arsenical  Compounds. 

Arsenical  compounds  have  the  acknowledged  disadvantage  of  being 
dangerous  to  man  and  beast.  Some  writers,  taking  a  most  narrow  and 
theoretical  view  of  the  subject,  bitterly  object  to  their  use  on  the  score 
of  their  dangerous  character,  exaggerating  in  their  enthusiasm  the  in- 
jury that  has  resulted  from  their  use.  Not  only  hundreds  of  tons  but 
thousands  of  tons  of  these  mineral  poisons  have  been  employed  during 
tJie  past  decade  by  farmers  throughout  the  country,  whether  to  protect 
the  i>otato  crop  or  the  cotton  crop  or  other  products  of  the  soil  from  the 
ruinous  attacks  of  insects.  The  general  exx)erience  during  this  long 
period  and  over  the  whole  country  is  so  emphatically  in  favor  of  their 
use  and  their  perfect  safety  and  harmlessness,  with  ordinary  precautions, 
as  to  rwider  almost  laughable  the  objections  of  the  few  persons  referred 
to.  No  advancement,  no  improvement,  no  general  benefit  to  the  human 
race  is  ever  accomplished  without  some  attendant  danger,  and  those 
who  inveigh  against  such  improvements  as  increasing  the  risks  to  life 
stand  on  the  same  footing  as  the  opponents  to  arsenical  poisons  as  in- 
secticides. It  is  a  noteworthy  fact  that,  since  I  have  been  pursuing  this 
Ck>tton-insect  investigation,  not  a  single  fatal  ,case  of  human  poisoning 
by  the  use  of  these  minerals  against  the  worm  has  come  to  my  notice 
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from  the  South,  notwithstanding  they  aore  often  used  in  that  section  of 
the  country  with  great  recklessness.  Nevertheless  it  is  no  uncommon 
thing  to  hear  of  partial  poisoning  among  negroes,  resulting  from  that 
indifference  which  comes  from  constant  use,  and  the  importance  of  care 
and  caution  cannot  be  too  strongly  urged,  especially  near  towns  or  in 
thickly  settled  neighborhoods.*  Most  of  these  poisons  can  be  applied 
to  the  leaves  either  in  water  or  dry,  but  some  of  the  compounds  are 
prepared  so  as  to  be  used  only  in  the  former  manner. 

It  has  been  my  principal  ambition  to  discover  some  substitute  for  these 
poisons  that  shall  be  equally  effectual,  harmless  to  man,  and  cheaper. 
The  experiments  that  have  been  carried  on  by  the  Commission  with  this 
object  have  been  sufficiently  encouraging,  as  the  sequence  will  show; 
yet,  for  the  reasons  stated  in  the  Introduclion,  they  are  by  no  means 
exhaustive,  and  there  is  every  reason  to  hope  for  great  improvement  in 
this  direction. 

Pabis  Green. — The  nature  and  effects  of  this  poison  are  now  too 
well  and  generally  known  among  planters  to  need  consideration.  Plant- 
ers have  too  often  found  in  its  use  a  path  leading  from  threatenetl  rain 
and  bankruptcy  to  be  much  influenced  by  theoretical  arguments  against 
it.  A  study  of  its  effects,  based  upon  experience  and  experiment,  whether 
upon  the  plant  or  upon  the  soil,  shows  that  no  harm  results  from  its 
judicious  use.t  My  expectations  in  first  suggesting  its  use  as  a  Cotton- 
Worm  destroyer  at  the  Saint  Louis  meeting  of  the  National  Agricultural 
Congress  in  1872,  and  more  confidently  recommending  it  before  the 
same  body  at  Indianapolis  in  1873,  have  been  iully  realized  by  the  ex- 
perience of  the  past  seven  years.  Complaints  of  its  iuefficacy  are  readily 
traceable  either  to  faulty  application  or  the  use  of  an  adulterated  article. 
Its  principal  disadvantages  are  its  great  cost,  often  increased  by  the 
exhorbitant  profits  demanded  by  merchants,  and  the  consequent  tempta- 
tion to  adulterate  or  imitate  the  genuine  article-f  Another  disadvantage 
is  the  difficulty  of  keeping  it  suspended  in  water,  but  this  is  easily  over- 
come either  by  the  employment  of  an  additional  hand  to  keep  the  water 
stirred  up,  or  by  adding  to  the  various  pumps  with  which  the  poison  is 
distributed  a  simple  self-acting  lever  inside  of  the  barrel  or  other  ves- 
sel containing  it.  This,  together  with  the  motion  of.  the  pump,  is  suf- 
ficient to  prevent  settlement.  Its  advantage  over  the  other  arsenical 
poisons,  besides  its  undoubted  efficacy,  is  that  it  is  least  liable  to  scald 
the  leaves  and  to  cause  the  young  bolls  to  shed. 

If  used  in  liquid  suspension,  a  simple  mixing  with  water  is  sufficient 
in  dry  weather.    K  pure,  one-half  pound  to  40  gallons  will  answer.    One 

*  So  long  as  such  cases  of  poisoning  arc  liable  to  occur  it  will  be  well  to  widely  pnbUsh  the  meant  ot 
counteracting  the  poison.  The  antidote  most  highly  recommended  and  found  in  practice  to  be  eflbctaal 
is  hydrated  sesquioxide  or  peroxide  of  iron,  which  may  be  purchased  at  any  drug  store.  A  few  spoon- 
fuls taken  soon  after  a  case  of  poisoning  will  counteract  any  evil  effects. 

f  A  discussion  of  this  subject  will  be  found  in  a  work  by  the  writer  entitled  "Potato  Peata,"  pp. 
69-75. 

I  An  easy  way  of  testing  the  purity  of  Paris  green  is  to  put  about  100  grains  in  an  ordinary  wtna 
glass  and  add  thereto  an  ounce  of  liquid  ammonia.  In  proportion  as  there  is  little  or  no  aediment  tha 
green  may  be  considered  pure. 
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pound  to  that  quantity  of  water  is  more  often  used,  and  considered  most 
satisfactory.  This  is  sufficient  for  one  acre  of  cotton,  and  the  cost  per 
acre  of  a  single  application,  including  labor,  varies  according  to  a  num- 
ber of  circumstances,  but  ranges  from  25  cents  to  60  cents.*  It  pays 
to  add  two  or  three  pounds  of  flour  or  starch  to  the  mixture,  not  only 
because  of  the  greater  adhesiyeness  which  they  give  to  the  poison  (a 
very  desirable  object,  especially  in  wet  weather),  but  because,  by  their 
color,  they  help  to  indicate  the  quantity  that  has  been  distributed.  In 
using  flour  it  will  be  found  advisable  to  mix  it  iirst  in  a  bucketful  of 
water  and  aUow  it  to  remain  until  it  sours,  the  object  being  to  prevent 
it  from  forming  lumps. 

When  applied  in  powder  the  green  must  be  mixed  with  other  ingredi- 
ents in  order  to  render  it  sufficiently  economical  and  avoid  injury  to  the 
I^nts.  These  ingredients  should  be  cheap  and,  as  far  as  possible,  ad- 
hesive. Of  the  various  mixtures  that  are  used  to-day  and  that  have 
come  to  my  knowledge  all  may  be  considered  good.  The  proportion  of 
the  green  to  the  diluents  should  be  as  1  to  25,  though  the  mixture  is 
often  used  stronger,  or  as  1  to  IS.  Flour,  or  plaster,  or  cotton-seed  meal 
are  used  with  equal  success,  or  a  combination  of  them,  the  proportion 
being  immaterial.  Finely-sifted  wood  ashes  may  also  be  used  as  a 
diluent,  one  of  the  most  popular  mixtures  consisting  of  one  pound  of 
Paris  green,  6  lbs.  of  wood  ashes,  and  about  12  lbs.  of  flour.  In  all  cases 
it  is  advisable  to  add  a  small  proportion,  say  frt)m  one  to  two  pounds  to 
the  above  formula,  of  some  fine]yi)owdered  material  of  still  greater 
adhesive  quality,  as  dextrine,  or  gum  arabic,  or  slippery-elm  bark,  or 
rosin.  The  cost  per  acre  of  one  application  of  the  dry  mixture  varies 
from  50  cents  to  $1.75,  according  to  the  first  cost  of  materials  and  dif- 
ferent modes  of  application,  or,  again,  to  the  size  of  the  plants  at  the 
time  of  the  application. 

Five  patents  have  been  issued  for  different  combinations  with  Paris 
green.  In  1868  Mr.  J.  P.  Wilson,  of  Iliinois,  took  out  a  patent  (Xo. 
82468)  for  one  part  of  Paris  green  and  two  of  mineral  paint  to  be  used 
to  kill  potato-bugs.  In  1871  Mr.  Lemuel  Pagin,  of  Niles,  Mich,  (patent 
No.  112732),  claimed  a  mixture  (Paris  green,  2  lbs.;  rosin,  2 J  lbs.;  gum 
arabic  or  slippery ^Im,  J  lb.;  wheat  flour,  5  lbs.;  middlings,  1  bush.)  for 
the  same  pmpose.  In  1873  Mr.  G.  P.  Whisenant,  of  Chapel  Hill,  Texas, 
obtained  a  patent  (No.  134959,  Paris  green,  J  lb.;  arsenic,  1  lb.;  lime, 
26  lbs.;  and  flour  5  lbs.)  for  destroying  caterpillars  on  cotton.  In  the 
same  year  Mr.  Wm.  B.  Eoyall,  of  Brenham,  Texas,  obtained  patent  for  the 
same  purpose  (No.  140079,  June  17, 1873),  the  ingredients  being  Paris 
green,  1  lb.;  cobalt,  2  ozz.;  flour,  17  lbs.;  powdered  gum  tragacanth, 
3ozz.;  powdered  licorice  root,  6  ozz.;  and  subsequently  still  another  (No. 
151430,  May  26, 1874,  Paris  green,  1  lb.;  flour,  4  lbs.;  cotton-seed  meal, 
16  lbs.)  for  the  substitution  in  part  of  cotton-seed  meal  for  ordinary  flour. 

*Tho  pre«eiit  year,  Paris  green  areraged  aboat  17  cents  per  pound  in  Selma,  Ala.,  and  40  cents  in 
Colombus,  Tex. 
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Eegarding  these  patent  mixtures  it  must  be  borne  in  mind  that  the 
value  of  Paris  green  with  some  dilutent  as  an  insecticide  had  been  widely 
made  public  before  any  of  them  were  issued,  and  I  can  but  repeat  here 
previously  expressed  opinion*  that  "it  is  to  be  regretted  that  patents 
can  be  obtained  at  all  for  remedies  of  this  nature  after  they  have  become 
generally  known  and  rightfully  belong  to  the  public.  When  the  dis- 
coverer of  such  a  remedy  does  not  see  fit  to  patent  it,  no  one  subse- 
quently has  a  moral  right  to,  whatever  speculative  right  he  may  pos- 
sess. Fortunately,  in  this  case  the  patentees  cannot  interfere  with  the 
public  rights,  and  it  is  to  be  hoped  that  no  planter,  either  of  potatoes  or 
cotton,  will  be  induced  by  flaming  circulars  and  threats  to  pay  even 
one  cent  x>6i*  one  thousand  acres,  much  less  the  demanded  $20  per  one 
hundred  acres,  for  the  privilege  of  using  these  patented  mixtures.  The 
very  fact  that  so  many  patents  have  been  granted  for  the  same  purpose, 
all  of  them  having  Paris  green  as  a  base,  shows  clearly  that  the  patent 
covers  only  the  particular  combination.  By  ringing  the  changes  on  the 
different  proportions  of  the  several  ingredients,  a  thousand  of  these 
patent  remedies  may  be  obtained;  and  anyone  who  diverges  but  a 
firaction  from  the  particular  patented  combination  ceases  to  inMnge 
upon  it.  It  will  therefore  be  utterly  impossible  for  the  patentees  to 
enforce  the  penalty  for  infringement  without  proof  that  precisely  the 
same  ingredients  and  combination  as  patented  were  used;  and  to  get 
such  proof  will,  I  take  it,  be  no  easy  matter ;  for  were  it,  we  should  hear . 
of  hundreds  of  thousands  of  prosecutions  where  now  we  hear  not  of  a 
single  one.'' 

Experience  has  justified  this  advice,  for,  while  immense  sums  have 
been  paid  by  planters  to  some  parties  for  the  right  to  use  Paris  green 
mixtures,  the  patentees  have  been  unable  to  get  protection  from  the 
courts  whenever  they  have  sued  for  infringement  in  the  independent  use 
of  them  by  planters.  The  letter  of  the  law  too  often  negatives  the  spirit 
of  the  law,  and  it  seems  that  the  Patent  Office  has  been  forced  to  issue 
the  patents  above  alluded  to  on  the  ground  and  decision  that  any  change 
in  the  compounds  of  a  mixture  makes  of  it,  in  law,  a  new  substance. 

Aesenic. — ^While  commercial  arsenic,  salts  of  arsenic,  and  the  various 
compounds  of  them  are  much  cheaper  than  Paris  green,  yet  this  advan- 
tage is  more  than  counterbalanced  by  the  injurious  property  they  pos- 
sess, in  a  more  or  less  marked  degree,  of  scalding  the  leaves  and  causing 
the  squares  and  young  bolls  to  shed.  Moreover,  on  account  of  their 
white  color  there  is  more  danger  of  injury  to  man  and  animals  in  their 
use  than  in  that  of  colored  preparations,  which  are  less  likely  to  be  mis- 
taken for  harmless  substances.  Great  care  and  precaution  are,  therefore, 
necessary  in  applying  these  arsenic  poisons.  When  applied  in  just  the 
right  proportions  to  kill  the  worms  without  injuring  the  cotton  they  are 
valiiable  substitutes  for  the  more  expensive  Paris  green,  but  unfortu- 

*  Sixth  Mo.  Exit.  Rep.,  1873,  p.  21. 
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nately  these  proportions  vary  with  each  particular  combination,  so  that 
they  can  be  satisfactorily  ascertained  only  by  absolute  experiment.  In 
taictf  experience  would  indicate  that  it  is  almost  impossible  to  use  arsenic 
in  any  of  the  forms  considered  under  this  head  without  producing  a  bad 
effect  upon  the  squares.  It  is  for  this  reason  that  the  Paris  green  mix- 
tures have  held  their  own  against  the  cheaper  compounds,  and  most 
planters,  even  where  these  last  are  used,  find  it  desirable  to  still  mix 
a  certain  proportion  of  the  Green  with  them. 

Commercial  arsenic,  costing  from  7  to  10  cents  per  lb.,  is  applied  in 
j)owder  form  at  the  ratio  of  ^  lb.  to  from  18  to  25  of  any  of  the  ingredi- 
ents used  with  Paris  green.  Used  in  water,  these  arsenic  compounds 
give  less  satisfaction  because  of  the  dangers  to  the  plant  already  alluded 
to,  which  are  then  increased.  It  is  an  interesting  fact  that  already  in 
1871  a  patent  was  obtained  for  the  use  of  arsenic  against  the  Cotton- 
Worm  by  Mr.  Thomas  W.  Mitchell,  of  Richmond,  Tex.,  (No.  110774, 
January  3, 1871;  reissue  No.  5935,  June  30, 1874;  92  grains  of  opaque 
arsenic,  or  293  grains  of  transparent  arsenic,  to  one  pint  of  water). 

A  more  complicated  compound,  "Johnson's  Dead  Shot,'^  has  been 
patented  by  Judge  J.  W.  Johnson,  of  Columbus,  Tex.  (No.  151666  June  2, 
1874),  consisting  of  8  ozz.  arsenious  acid,  1  oz.  cyanide  of  potassium,  8 
ozz.  dextrine,  dissolved  in  40  gallons  of  water.  Oue  of  the  claims  for 
this  compound  was  that  the  vapor  of  the  cyanide  of  potassium  even 
killed  the  moths  which  came  in  the  vicinity  of  the  plants  that  bad  been 
sprinkled  with  the  "Dead  Shot".  Experience  has  shown  that  the  claim 
was  unwarranted,  and,  in  fact,  in  the  packages  oifered  to  the  public, 
Judge  Johnson  did  not  adhere  to  the  specification,  being  finally  afraid 
to  use  the  cyanide  of  potassium,  and  making  a  mixture  composed  of  3 
lbs.  of  commercial  arsenic,  1  lb.  of  starch,  1  lb.  of  salts  of  tartar,  ground 
up  together.  This  was  made  up  in  powder  packages  to  be  used  at  the 
rate  of  5  lbs.  to  500  gallons  of  water  and  sprayed  by  means  of  his  patent 
sprinkler  presently  to  be  described.  This  was  found  to  have  the  same 
drawback,  common  to  arsenical  mixtures,  of  injuring  the  plant,  and  the 
later  packages,  advertised  under  the  name  of  "  Johnson's  Improved  Dead 
Shot,''  put  up  in  4  lb.  tin  boxes  and  to  be  used  at  the  rate  of  4  lbs.  to  500 
gallons  of  water,  consist  (according  to  the  inventor's  own  statement  to 
me)  of  2  lbs.  of  commercial  arsenic  with  a  due  proportion  of  rosin,  caustic 
soda,  and  sulphate  of  copper,  all  boiled  together.  This  is  sold  at  $1.25 
per  box.  It  has,  however,  proved  too  often  unsatisfactory  and  inelBfi- 
cient,  and  Mr.  Johnson  has  been  obliged  to  add  or  recommend  the  addi- 
tion of  one  pound  of  Paris  green  to  the  mixture. 

Abseniate  of  soda. — ^This  has  the  advantage  of  being  perfectly 
soluble  in  water,  but  has  the  same  disadvantages  as  commercial  arsenic. 
For  a  number  of  years  an  arsenical  compound  has  been  advertised  under 
the  name  of  "  Potato-pest  poison,"  by  the  Lodi  Chemical  Works  of  Lodi, 
N.  J.  It  is  put  up  in  pound  packages,  which  are  sold  at  $1  each,  with 
directions  to  dissolve  4  ounces  in  2  quarts  of  hot  water,  then  pour  into 
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a  barrel  containing  30  gallons  of  cold  water,  and  use  on  the  plants  in  as 
fine  a  spray  as  possible. 

A  patent  (No.  161078,  May  19,  1874)  was  obtained  by  Messrs.  J.  D. 
Braham  and  A.  Eobira,  of  Galveston,  Texas,  for  their  "  Texas  Cotton 
Worm  Destotee,^  which  is  essentially  the  same  as  the  Lodi  prepara- 
tion, and  put  up  at  the  New  Jersey  works  for  the  Galveston  firm.  Pifty 
grains  of  arseniate  of  soda  and  200  grains  of  dextrine  are  to  be  dissolved 
in  one  gallon  of  cold  water.  The  mixture  was  formerly  sold  at  the  exor- 
bitant price  of  $1  per  lb.,  and  is  now  offered  for  50  cents  per  lb.  It 
is  put  up  in  packages  of  60  and  100  lbs.,  and  thus  sold  at  a  discount 
of  10  per  cent.  It  is  to  be  used  at  the  rate  of  4  ounces  of  the  mixture 
to  about  40  gallons  of  water,  making  the  cost  of  one  application  per 
acre  about  12^  cents.    It  has  been  extensively  used. 

Another  ^^  pest  poison,"  also  essentially  the  same  as  the  Lodi  prepa- 
ration, but  faintly  colored  with  rose  aniline,  is  put  up  by  the  Kearney 
Ohemical  Works  of  Kew  York,  in  i  lb.  packages,  sold  at  50  cents,  and 
to  be  dissolved  in  60  gallons  of  water. 

London  Purple. 

This  powder  is  obtained  in  the  following  manner  in  the  manufacture 
of  aniline  dyes.  Crude  coal-oil  is  distilled  to  produce  benzole.  This  is 
mixed  with  nitric  acid  and  forms  nitro-benzole.  Iron  filings  are  then 
used  to  produce  nascent  hydrogen  with  the  excess  of  nitric  acid  in  the 
benzole.  When  distilled,  aniline  results:  to  this  arsenic  acid,  to  give 
an  atom  of  oxygen  which  produces  rose  aniline,  and  quicklime  are  atlded 
to  absorb  the  arsenic.  The  residuum  which  is  obtained  by  filtration  or 
settling  is  what  has  been  denominated  "  London  Purple,''  the  sediment 
being  dried,  powdered,  and  finely  bolted.  The  powder  is,  thexefore, 
composed  of  lime  and  arsenious  acid,  with  about  25  per  cent,  of  car- 
bonaceous matter  which  surrounds  every  atom.  Experiments  which 
I  made  with  it  in  1878  impressed  me  favorably  with  this  powder  as  an 
insecticide,  and  its  use  on  the  Colorado  potato-beetle  by  Professors 
Budd  and  Bessey,  of  the  Iowa  Agricultural  College,  proved  highly  satis- 
factory. I  was,  therefore,  quite  anxious  to  test  its  effect  on  the  Cotton- 
Worm  in  the  field  on  a  large  scale,  and  in  the  winter  of  1878-^79  induced 
the  manufacturers  to  send  a  large  quantity  for  this  purpose  to  the 
Department  of  Agriculture.  The  analysis  made  of  it  by  Professor 
Collier,  the  chemist  of  the  Department,  showed  it  to  contain : 

Peroent. 

Rose  aiiiline 12.46 

Arsenic  acid - 43.65 

Lime 21.82 

Insoluble  residue 14.57 

Iron  oxide 1.16 

Water 2.37 

Loss 4.07 

100.00 
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Through  the  liberality  of  the  manufacturers,  Messrs.  Hemiugway  & 
Co.,  a  number  of  barrels  of  this  powder  were  placed  at  my  disposal  the 
past  season  and  distributed  to  various  observers  and  agents  inG^rgia^ 
Alabama,  and  Texas.  Early  in  the  spring  Mr.  A.  R.  Whitney,  of  Frank- 
lin Grove,  Illinois,  found  it  to  be  a  perfect  antidote  to  the  canker-worms 
which  had  not  been  prevented  from  ascending  his  apple-trees,  and  the 
experiments  of  those  whom  I  had  intrusted  to  make  them  on  the  Ootton- 
Wonn,  as  well  as  those  made  under  my  own  supervision,  all  showed 
that  its  effects  are  fully  equal  to  those  of  Paris  green.  Like  the  latter 
it  kills  the  worms  quickly  and  does  not  ii\jure  the  plants  if  not  applied 
in  too  great  a  quantity.  Farther,  it  also  colors  the  ingredients  so  aa 
to  prevent  their  being .  mistaken  for  harmless  material.  Finally,  its 
cheap  price  removes  the  temptation  to  adulterate  the  .poison,  as  every 
adulteration  would  prove  more  expensive  than  the  genuine  article.  It 
is  even  superior  to  Paris  'green,  as,  owing  to  its  more  finely-powdered 
condition,  it  can  be  more  thoroughly  mixed  with  other  ingredients  and 
used  in  smaller  proportion.  Experiments  on  a  large  scale  have  been 
made  with  the  dry  application  at  the  rate  ot  2  lbs.  to  18  lbs.  of  diluents, 
also  at  the  rates  of  1,  J,  J,  and  J  lb.  to  18  of  the  diluents.  The  last 
proved  only  partially  effectual,  and  in  no  case  were  the  plants  injured 
or  the  leaves  even  burned.  In  all  but  the  last  case  the  worms  were 
effectually  killed,  but  as  the  mixture,  at  the  rate  of  |  lb.  was  applied 
with  greater  care  and  regularity  than  is  generally  had  on  a  large  scale, 
and  also  in  very  dry  weather,  the  proportion  of  i  lb.  to  18  of  the  dilu- 
ents is  most  to  be  recommended.  All  higher  projwrtions  are  simply 
waste  of  the  material. 

Like  Paris  green,  it  is  not  soluble,*  but  is  much  easier  kept  suspended 
in  water  than  the  former.  If  applied  in  this  way  some  care  has  to  be 
taken  in  stirring  it  in  the  water,  as  it  has  a  tendency  to  form  lumps, 
owing  to  its  finely-powdered  condition.  Experiments  on  a  large  scale 
with  this  material  diluted  in  water  gave  the  following  results :  When 
used  in  the  same  proportion  as  Paris  green,  namely,  1  lb.  of  the  poison 
to  about  40  gallons  of  water,  one  experimenter  reports  that  the  leaves 
were  slightly  crisped,  while  four  others  report  a  perfect  success,  and  no 
injury  whatever  to  the  plant  Experiments  by  myself  and  Mr.  Schwarz 
showed  that  when  applied  in  the  proportion  mentioned  and  thoroughly 
stirred  up  in  the  water  tlie  leaves  were  partly  crisped,  though  by  no 
means  so  much  as  by  arsenic,  even  when  applied  in  weaker  solution. 
When  used  in  smaller  proi)ortion,  or  at  the  rate  of  f  or  ^  lb.  to  40  gal- 
lons of  water,  it  did  not  burn  the  leaves  and  still  proved  effectual  in  de- 
stroying the  worms.  Repeated  experiments  on  a  smaller  scale  con- 
firmed these  results  obtained  on  large  fields,  and  also  showed  that  the 
proportion  may  be  still  farther  reduce<l,  <and  when  applied  with  great 
care  and  in  very  dry  weather  J  lb.  to  40  gallons  will  kill.  Still  farther 
reduction  in  the  proportion  of  the  powder  used  gave  negative  results. 

*  The  maDafaoturers  can  render  aboat  13  per  cent,  of  it  soluble  if  desired. 
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I  would,  therefore,  recommend  the  use  of  ^  lb.  of  this  powder  to  fipom  50 
to  66  gallons  of  water  as  the  proportion  most  likely  to  give  general  sat- 
isfaction by  eflPectually  destroying  the  worms  without  injuring  the  plants. 

All  that  has  been  said  under  the  head  of  Paris  green  as  to  the  desir- 
ability of  adding  a  small  quantity  of  flour  or  other  substance  to  give 
adhesiveness  to  the  liquid  will  hold  equally  true  of  Condon  purple,  but 
the  latter  has  in  many  respects  a  great  advantage  over  the  former, 
especially  in  its  greater  cheapness,  being  a  mere  refuse  which,  from  its 
poisonous  nature,  was  a  drug  to  the  manufiebcturers  and  had  to  be  gotten 
rid  of  by  being  dumped  long  distances  out  at  sea.  This  substance  can  be 
put  upon  the  market  at  the  bare  cost  of  transportation.  It  can  be  sold  in 
Few  York  at  the  low  rate  of  6  cents  per  lb.,  and  there  is  no  reason  why 
it  should  not  be  obtained  at  any  of  the  large  shipping  points  in  the  South 
at  figures  ranging  between  7  and  10  cents  a  x)ound.  This  means  virtu- 
ally that  the  cost  of  destroying  the  worms  by  this  powder  is  reduced  to 
such  a  minimum  as  to  depend  mainly  on  the  labor  and  the  other  ingre- 
dients or  dilutents  employed ;  in  other  words,  that,  while  the  planters,  as 
heretofore,  were  obliged  to  pay  as  much  as  $1  for  the  first  cost  of  the 
active  poison  needed  for  one  acre,  and  never  less  than  15  cents,  he  may 
now  obtain  it  for  from  3  to  5  cents. 

London  purple  has  this  farther  advantage  over  other  arsenical  com- 
pounds hitherto  employed:  Its  finely-pulverized  condition  seems  to 
give  it  such  penetrating  i>ower  that,  when  used  in  liquid,  it  tints  the 
leaves  so  that  cotton  treated  with  it  is  readily  distinguished  at  a  dis- 
tance, the  general  effect  being  quite  marked  as  compared  with  any  of 
the  other  poisons  similarly  applied.  It  seems  also  to  be  more  effectually 
absorbed  into  the  substance  of  the  leaf,  and  is  therefore  more  persistent. 
At  the  same  time  experience  shows  that  it  does  not  injure  the  squares 
any  more  than  Paris  green. 

Pyrethrum  Powder, 

The  insecticide  and  insectifuge  .qualities  of  the  dried  and  finely- 
powdered  flower-heads  of  different  species  of  Pyrethrum^  and  the  harm- 
lessness  t)f  the  powder  to  man,  to  other  animals,  and  to  plants,  have 
long  since  been  known.  Used  against  various  household  pests  under 
the  names  "  Persian  Insect  Powder"  or  "Dalmatian  Insect  Powder,''  it 
has  hitherto  been  put  up  in  small  bottles  or  packages  and  sold  at  such 
high  prices  as  to  preclude  the  idea  of  usiug  it  on  a  large  scale  in  the 
field.  The  so-called  Persian  Powder  is  made  from  the  flowers  of 
Pyrethrum  canieum  and  P.  roseum^  while  that  from  P.  cineraricefolium^  a 
native  of  Dalmatia,  Herzegovina,  and  Montenegro,  is  more  generally 
known  as  Dalmatian  Powder.  Some  interesting  experiments  made 
during  the  year  on  different  insects  by  Mr.  William  Saunders,  of  Lon- 
don, Ontario,  show  that  the  use  of  this  powder  may  be  satisfactorily 
extended  beyond  the  household,  while  a  series  which  I  made  in  the 
summer  of  1878  with  the  same  powder  on  the  Cotton-Worm  showed  it 
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to  have  striking  destructive  powers,  the  slightest  puff  of  the  powder 
causing  certain  death  and  the  almost  instant  dropping  of  the  worm  from 
the  plant.  Repeated  on  a  still  more  extensive  scale  the  present  year  at 
Columbus,  Tex.,  the  powder  proved  equally  satisfactory  in  the  field. 

Here,  then,  we  have  a  remedy  far  exceeding  any  other  so  far  known 
in  eflScacy  and  harmlessness  to  man  and  plant,  and  the  only  question  in 
my  mind  has  been  to  reduce  its  cost.  There  was  some  hope  of  doing 
this  by  ascertaining  the  destructive  principle,  and  it  is  to  Prof.  E.  W. 
Hilgard,  of  the  University  of  California,  that  we  owe  the  first  accurate 
determination  of  the  same.  The  following  extract  from  a  letter  rex5eived 
from  Professor  HUgard  last  September  indicates  the  results  of  some  of 
his  experiments : 

Dear  Sir  :  Yours  of  22d  il  to  han«1.  I  have  had  Milco*8  product  in  hand  for  some 
time,  and  have  tried  it  on  various  bugs  both  in  powder  and  infusion.  To  understand 
the  beet  manner  of  using  it  in  each  case,  it  must  be  kept  in  mind: 

1.  That  the  active  substance  is  a  volatile  oil. 

2.  That  said  oil,  under  th«  influence  of  air,  not  only  volatilizes,  but  is  also  oxidized, 
and  thereby  converted  into  an  inert  resin. 

It  follows  from  1,  that  the  pyrethrum  is  at  a  disadvantage  when  used  in  the  shape 
of  powder  in  the  open  air,  especiaUy  when  the  wind  blows ;  from  2,  that  it  is  of  the 
greatest  importance  that  the  substance  should  be  fresh,  or  should  have  been  kept 
tightly  packed,  for  the  same  reason  that  hops  must  be  similarly  treated. 

Hence  I  find  that  Milco's  fresh  powder  is  of  greater  eflicacy  than  the  best  imported, 
although  some  of  the  latter  contains  twice  as  much  matter  soluble  in  ether ;  but  the 
extract  from  the  "buhach"  is  a  clear  greenish  oil,  while  that  from  imported  powder, 
and  especially  that  from  "Lyon's  magnetic" — ground-up  refuse,  stems,  &c.,  as  I  take 
it — ^is  dark  and  thickish,  or  almost  dry  and  crumbly. 

Like  all  volatile  oils,  the  essence  of  pyrethrum  is  soluble  in  water  to  some  extent, 
and  the  tea  from  the  flowers,  and  to  a  less  extent,  that  from  the  flower-stems  and 
leaves,  is  a  valuable  and  convenient  insecticide  for  use  in  the  open  air,  provided 
that  it  is  used  at  times  when  it  will  not  evaporate  too  rapidly,  and  that  it  is  applied 
in  the  shape  of  spray,  whose  globules  will  reach  the  insect  despite  of  its  water- 
shedding  surfaces,  hairs,  &g.  Thus  applied,  I  find  that  it  will  even  penetrate  the 
armor  of  the  red  scale  bug — or  rather,  perhaps,  get  under  it — so  that  the  bug  falls  off 
dead,  in  a  day  or  two.  The  hairy  aphides  are  the  most  troublesome,  and  require  a 
strong  tea  of  the  flowers,  atomized.  The  diluted  alcoholic  solution  can,  of  course,  be 
made  as  strong  as  you  please,  and  will  kill  anything  entomological. 

Some  i>er8on8  hare  tried  the  decoction,  and  have  of  course  failed,  as  the  oil  is 
dissipated  by  lK>iling. 

3Iy  own  experiments  and  those  of  Professor  Hilgard  were  made  with 
the  powder  from  plants  grown  in  California  by  Mr.  G.  N.  Milco,  of  Stock- 
ton, and  this  powder,  when  used  fresh,  I  have  found  to  be  more  power- 
fril  than  the  imported  kinds.  Mr.  Milco,  a  native  of  D<almatia,  has  been 
cultivating  the  P.  cinerarUefoUum  in  California  in  constantly  increasing 
area  for  the  past  three  years,  and  deserves  great  credit  for  his  efforts  in 
introducing  it.  The  Califomian  product  is  put  upon  the  market  in  neat 
bottles  and  packages  under  the  name  of  ^^Buhach,"  and  I  am  under  ob- 
ligations to  Mr.  Milco  for  the  liberal  supply  which  he  has  placed  at  my 
disposal  free  of  cost,  wherewith  to  carry  on  my  experiment©.  Before 
considering  the  cost  of  using  this  insecticide  in  the  cotton-field  it  will  be 
well  to  summarize  the  results  of  these  experiments.  ^  i 

Digitized  by  VjOOQIC 


64  THE   COTTOM   WORM   IN   THE   UNITED   STATES. 

Pure  Pyrethrum  powder,  mixed  with  a  small  quantity  of  finely-pow- 
dered rosin,  was  applied  to  the  under-side  of  the  leaves  by  means  of  a 
small  pair  of  bellows.  Taking  advantage  of  the  direction  of  the  wind, 
and  using  the  bellows  freely,  all  the  upper  leaves  of  the  plants  were 
found  to  be  well  powdered,  and  consequently  almost  all  the  worms  upon 
these  leaves  received  at  least  some  particles.  The  smaller  worms  died 
in  convulsions  in  from  10  to  20  minutes,  according  to  their  size,  and  to 
the  quantity  of  powder  they  have  received.  Larger  worms  soon  became 
uneasy,  and  finally  fell  to  the  ground,  where  they  invariably  died  in  from 
5  to  24  hours. 

Every  attempt  to  restock  with  worms  a  freshly-powdered  plant  failed. 
They  evidently  do  not  like  the  smell  of  the  powder,  and  throw  them- 
selves from  the  leaves  until  they  either  fall  to  th*  ground  or  reach  a  leaf 
which  has  not  been  powdered. 

Diluted  with  flour  in  varying  proportions  fh)m  one  part  of  each  up  to 
one  part  of  Pyrethrum  and  ten  of  flour,  it  produced  equally  good  results 
as  when  pure.  Mixed  with  16  parts  of  flour,  it  proved  at  first  insuffi- 
cient, but  upon  being  kept  in  a  tight  glass  jar  for  two  weeks,  it  evidently 
gained  in  power,  for  it  then  proved  almost  as  effectual  as  the  stronger 
mixtures.  The  powder  can  be  successfully  sifted  on  the  plants  during 
cloudy  days' or  during  the  evening  when  the  worms  are  on  the  upper 
side  of  the  leaves.  On  sunny  days,  or  when  the  worms  are  just  hatched, 
it  is  more  necessary  to  apply  it  to  the  under  side  of  the  leaves,  as  it  acts 
only  when  coming  in  actual  contact  with  the  worms. 

A  strong  decoction  of  the  powder  applied  to  the  leaves  produced  no 
effect ;  nor  did  the  worms  appear  to  suffer  from  eating  leaves  thoroughly 
soaked  with  this  decoction. 

An  alcoholic  extract  of  the  powder,  diluted  with  water  at  the  rate  of 
one  part  of  the  extract  to  16  of  water,  and  sprayed  on  the  leaves,  kill^ 
the  worms  that  have  come  in  contact  with  the  solution  in  a  few  minutes. 
The  mixture  in  the  proportion  of  one  part  of  the  extract  to  20  parts  of 
water  was  equally  efficacious,  and  even  at  the  rate  of  1  to  40  it  killed 
two-thirds  of  the  worms  upon  which  it  was  sprayed  in  15  or  20  minutes^ 
and  the  remainder  were  subsequently  disabled.  In  still  weaker  solu- 
tion or  at  the  rate  of  1  to  50  it  loses  in  efftcacy,  but  still  kills  some  of 
the  worms  and  disables  others.  I  confidently  recommend,  therefore,  the 
alcoholic  extract  of  Pyrethrum,  diluted  at  the  rate  of  1  part  of  the  ex- 
tract to  40  parts  of  water,  and  sprayed  upon  the  plants  as  an  effectual 
remedy  against  the  worm. 

The  extract  is  easily  obtained  by  taking  a  flask  fitted  with  a  cork  and  a 
long  and  vertical  glass  tube.  Into  this  flask  tlie  alcohol  and  Pyrethrum 
is  introduced  and  heated  over  a  steam  tank  or  other  moderate  heat. 
The  destillate,  condensing  in  the  vertical  tube,  runs  back,  and,  at  the 
end  of  an  hour  or  two  the  alcohol  may  be  drained  off  and  the  extract  is 
ready  for  use. 

Let  us  now  briefly  consider  the  approximate  cost  of  using  this  mate- 
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rial  at  present  figures.  The  powder  is  now  selling  in  California  at  whole- 
sale, in  8-lb.  packages,  at  $1.25  per  lb.  5  but  from  facts  kindly  commu- 
nicated by  Mr.  Milco,  it  appears  that  he  has  raised  as  much  as  647  lbs* 
to  the  acre,  and  that  the  cost  of  production,  milling,  &c.,  on  a  large 
scale,  need  not  exceed  6  to  7  cents  per  lb.,  because  in  the  experiments 
attending  the  introduction  of  the  plant  many  obstacles  and  expenses 
incident  to  new  enterprises  have  had  to  be  met.  The  plant  is  wonder- 
fully free  from  insect  enemies  and  blooms  all  through  the  summer,  and 
there  seems  no  good  reason  why  it  should  not  grow  in  most  of  the  South- 
em  States. 

Carefully  estimating  from  the  results  of  experiments  made,  it  will 
require  about  one  and  three-quarter  pounds  of  the  Pyrethrum  powder  to- 
go  over  an  acre  of  cotton  at  medium  height;  in  other  words,  that  quan- 
tity of  Pyrethrum  to  20  lb.  of  flour  or  other  diluents  will  answer  the- 
purpose.  Such  being  the  case,  the  question  as  to  whether  the  Pyre- 
thrum can  be  used  as  a  substitute  for  Paris  Green,  London  Purple,  an^ 
other  arsenical  powders  resolves  itself  in  one  of  relative  market  price^ 
and  if  Mr.  Milco's  estimates  are  warranted — and  no  one  in  the  country 
is  better  able  to  state  the  facts  or  give  the  figures  on  the  subject — ^the 
Pyrethrum  may  be  produced  as  cheaply  as  even  London  Purple.  It  is- 
a  question  which  future  experience  alone  can  determine,  but  that  the' 
prospects  are  encouraging  there  can  be  no  question,  and  it  is  highly 
probable  that  the  planter  in  the  future  will  make  it  a  rule  to  grow  a 
patch  or  a  few  rows  of  this  most  useful  plant  as  a  ready  means  where- 
with to  protect  his  crop  fix)m  the  worm  whenever  the  occasion  for  so* 
doing  presents  itself. 

So  £Bkr  as  experiments  have  been  made  there  would  seem  to  be  a  de- 
cided advantage  in  point  of  economy  in  the  use  of  the  crude  powder^ 
since,  in  the  ordinary  methods  of  spraying,  40  gallons  of  liquid  are  re- 
quired for  an  acre,  and  to  produce  this  amount  of  diluted  extract  of  Pyre* 
thrum  at  the  above  figures  would  require  about  6  lbs.  of  powder.  This- 
diluted  extract  has  the  advantage,  however,  over  every  other  liquid  sa 
fiur  used  that  it  contains  no  solid  and  obstructing  particles.  It  may,, 
therefore,  doubtless  be  used  in  a  much  finer  spray  than  any  of  the  other 
XKnsons. 

Kerosene  OU. 

It  is  a  well-known  faict  that  this  is  a  most  powerftil  insecticide,  and 
experiment  has  shown  that  a  fine  spray  of  kerosene  applied  to  the  leaves 
will  kill  all  worms  thereon  in  a  remarkably  short  time.  This  deadly 
effect  is  produced  by  the  contact,  the  smallest  quantity  of  the  oil  applied 
to  any  part  of  the  worm  causing  instant  death.  Unfortunately,  how- 
ever, the  oil  has  the  same  pernicious  effect  on  the  leaves,  and  the  difS* 
culty  of  applying  it  in  such  fine  spray  as  not  to  injure  the  plants,  and 
at  the  same  time  touch  every  worm,  has  not  yet  been  overcome.  The 
same  objection  applies  to  the  use  of  the  oil  mixed  with  water.  An 
5  BI 
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attempt  lias  been  made  to  apply  the  oil  in  form  of  vapor  by  means  of 
steam.  There  is  no  question  but  that  the  worms  are  eflfectually  killed 
3>y  this  application,  and,  perhaps,  without  injury  to  the  plant,  but  the 
jnachine  necessary  for  the  production  of  the  vapor,  which  will  be  de- 
.scribed  below,  is  so  ponderous  and  awkward  as  to  be  of  no  practical 
value. 

When  mixed  with  a  sufficiently  large  quantity  of  wood  ashes,  kerosene 
•can  be  applied  to  the  leaves  without  damaging  them,  but  the  mixture 
•cannot  be  sprinkled  in  particles  small  enough  to  have  much  effect  on  the 
worms.  A  patent  was  obtained  by  Mr.  George  W.  Powell,  of  Halifax 
Oounty,  Virginia,  in  April,  1876,  for  the  simple  mixture  of  one-half  pint 
•of  kerosene  to  one  quart  of  fine,  dry,  well-sifted  wood  ashes.  The  pat- 
entee claims  that  by  sprinkling  or  scattering  this  preparation  lightly 
•over  the  plants  it  will  drive  off  or  destroy  insects  of  every  kind  without 
injury  to  the  leaves. 

When  converted  into  soap  by  means  of  lye  and  boiling,  kerosene, 
like  any  other  oil,  loses  much  of  its  deadly  quality ;  hence  its  applica- 
tion in  soap  form  has  but  little  effect. 

While  kerosene  is  thus  of  little  value  for  direct  use  on  the  plants,  it 
IS  most  valuable  for  destroying  the  worms  that  are  in  one  way  or  another 
l)rushed  off  the  plants,  as  already  described  (p.  54).  It  may  be  successfully 
used  also  in  pans  around  lamps  as  a  means  of  insuring  the  destruction 
•of  the  moths  attracted  thereto. 

Ootton-seed  Oil 

This  cheap  product  has  almost  the  same  deadly  effect  on  the  worms 
.^as  the  more  volatile  kerosene  oil,  but  it  also  kills  the  leaves  of  the  plant 
^even  when  applied  to  them  in  the  form  of  a  fine  spray.  The  same  obsta- 
cles as  those  mentioned  in  connection  with  kerosene  oil  also  render  a 
successful  application  of  this  and  other  cheap  oils  impracticable.  It 
-occurred  to  me  that  by  making  a  soap  by  using  this  oil  and  the  ashes 
&om  cotton-seed  hulls,  which  are  so  generally  used  for  fuel  in  the  man- 
4ifacture  of  cotton-seed  oil,  we  might  obtain  a  liquid  that  could  be 
49prayed  upon  the  plant  with  good  effect,  thus,  on  the  principle  Hmilia 
Mmilibtis  curantur,  employing  the  products  of  the  plant  itself  as  an  anti- 
dote to  its  worst  enemy,  these  products  being  easily  obtainable  at  nom- 
inal cost  at  all  points  where  cotton-seed  oil  and  cake  are  being  manufac- 
tured. The  experiments  made  by  Mr.  Schwarz  certainly  show  that  there 
is  a  possibility  of  successfully  utilizing  these  materials  where  they  can 
be  abundantly  and  cheaply  obtained.  A  strong  suds  from  this  soap  was 
found  to  destroy  the  young  worms,  but  seems  to  have  little  effect  on  the 
larger  or  ftill-grown  ones.  In  this  respect  it  acted  very  much  as  any 
■other  strong  soap  suds  would,  and  it  cannot  be  said  to  have  any  advan- 
tage over  other  saponaceous  compounds  except  in  the  cheapness  and 
.abundance  of  materials  at  command  by  planters  in  the  vicinity  of  cot- 
ton-seed oil  factories.    Its  efficacy  is  greatly  increased  by  the  addition 
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of  a  small  proportion  of  Loudon  Purple  or  Paris  Green,  but  it  is  more 
than  probable  that  under  ordinary  circumstances  this  saponaceous  mix- 
ture would  prove  more  expensive  and  troublesome  than  the  other  mix- 
tures already  recommended. 

Carbolic  Acid. 

The  late  Thomas  Affleck  was  a  firm  believer  in  the  efficacy  of  this  sub- 
stance in  preventing  the  moth  firom  depositing  her  eggs  upon  the  plant, 
and  strongly  urged  its  use  in  his  correspondence  with  me.  The  sapona- 
ceous compound  has  been  more  or  less  successfully  used  against  many 
other  insects,  and,  so  long  as  the  smell  of  the  acid  remained  upon  the 
leaves,  the  moth  would  doubtless  avoid  such  leaves  for  others  that  had 
not  been  treated.  Dr.  Phares  pretty  thoroughly  tried  it,  however,  some 
ten  years  ago,  without  satisfactory  results,  and  the  fact  that  it  is  so 
commonly  used  in  the  South  for  the  "Screw  Worm^  and  as  a  general 
disinfectant-,  and  is  yet  not  employed  against  Aletia,  is  fair  evidence  that 
it  hfts  little  value  in  this  connection.  My  own  experience  in  trying  it 
for  other  worms  is  that  it  has  little  effect  on  the  worm  when  made  weak 
enough  io  be  harmless  to  the  plant 

StUpAur. 

A  machine  for  the  application  of  the  vapor  of  this  mineral  is  described 
farther  on ;  but,  so  far  as  I  can  see,  the  machine  has  not  been  used  to 
any  extent.  Nor  is  it  probable  that  sulphur  vapor  will  destroy  the  worms 
when  applied  in  the  open  air. 

Uxtracts  or  Decoctions  from  various  Plants. 

There  is  a  wide  field  for  experiment  in  this  direction,  though  those 
which  have  so  far  been  carried  on  under  my  direction  or  independently 
by  others,  have  so  far  given  very  unsatisfactory  results.  Mr.  Schwarz 
carried  on  a  series  of  tests  with  some  of  the  more  common  and  promis- 
ing plants  that  grow  in  South  Texas.  Strong  extracts  of  Poplar  and 
Hickory  leaves  5  of  the  leaves  and  berries  of  the  Poke  Weed  {Phytolacca 
dccandra) ;  of  Oocklebur  {Xanthium  strumarium) ;  of  Wild  Hemp  {Am- 
brosia trifida) ;  of  Heliophytum  indicum^  Euphorbia  marginata^  and  Ses- 
bania  vesioaria,  produced  no  effect  whatever.  Others  that  have  a  strong 
smell,  like  the  different  species  of  Goat  Weed  {Oroton  texanum^  0.  glandu- 
losumj  0.  lindheimeriij  0.  capitatumj  and  0.  monanthoginum)^  or  poison- 
ous properties  like  the  different  species  of  Solanum  {8.  cornutum,  8.  ele- 
cdgnifolium^  and  8.  carolinense),  gave  equally  unsatisfactory  results. 

Strong  decoctions  of  the  leaves  and  green  berries  of  the  China  tree 
{Mdia  azedarach)  killed  a  portion  of  the  young  worms  when  copiously 
used  in  spray,  but  had  no  appreciable  effect  on  the  larger  worms.  The 
"Coffee  Weed^  {Cassia  occidentalis),  used  in  the  same  way,  was  less 
injurious,  though  evidently  distasteful  to  the  worms,  and  the  same 
proved  true  of  Jamestown  Weed  {Datura  stramonium)  and  tobacco,     t 
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Teast  Ferment:  Fungv^s  Infection. 

The  fact  that  insects,  like  other  animals,  are  subject  to  diseases  of 
an  epidemic  nature  and  of  a  fungus  origin  has  led  some  persons  to 
hope  and  believe  that  the  germs  of  destruction  could  be,  so  to  speak, 
artificially  sown  among  those  which  it  was  desired  to  destroy.  Dr.  J. 
L.  LeConte,  of  Philadelphia,  was  the  first  in  this  country,  so  far  as  I  am 
aware,  to  suggest  the  introduction  and  communication  of  such  diseases 
at  pleasure  for  the  destruction  of  insect  pests,  in  a  paper  read  at  the 
Portland  (1874)  meeting  of  the  Association  for  the  Advancement  of  Sci- 
ence. Dr.  H.  A.  Hagen,  of  Cambridge,  Mass.,  has  recently  elaborated 
the  idea,  and  strongly  recommended  as  a  general  insecticide  the  use  of 
beer-mash,  or  diluted  yeast,  applied  with  a  syringe  or  a  sprinkler.  I 
quote  the  following  somewhat  sanguine  words  from  an  article  whicli  he 
published  in  the  June  number  of  the  Canadian  Entomologist : 

''Br.  Bail  asserts  that  he  has  proved  by  many  skUlfal  experimentathat  fo^r  species 
of  microscopical  fangi  are  merely  different  developments  of  the  same  species.  One  of 
them,  the  fungus  of  the  common  house-fly,  is  the  vexation  of  every  housekeeper.  The 
dead  flies  stick  in  the  fall  firmly  to  the  windows,  or  anywhere  else,  and  are  covered  by 
a  white  mold  not  easy  to  be  removed.  The  second  is  the  common  mold,  known  to 
everybody,  and  easily  to  be  produced  on  vegetable  matter  in  a  damp  place.  The  third 
is  the  yeast  fungus,  a  microscopical  species,  and  the  basis  of  the  work  done  by  yeast 
of  fermentation.  The  fourth  is  a  small  water-plant,  known  only  to  professioual  bot- 
anists. Dr.  Bail  contends  that  the  spores  of  the  fungus  of  the  house-fly  develop  in 
water  in  this  last  species,  out  of  water  in  mold,  and  that  the  seeds  of  mold  are 
transformed  in  the  mash-tub  into  yeast  fungus. 

'*  The  experiments  made  by  Dr.  Bail  cover  a  period  of  more  than  a  dozen  years,  since 
the  numerous  objections  which  were  made  against  his  results  induced  him  to  repeat 
again  and  again  his  experiments  in  different  ways.  I  am  obliged  to  state  that  even 
now  prominent  botanists  do  not  accept  Dr.  Bail's  views,  which  he  maintains  to  be 
true  and  to  be  corroborated  by  new  and  sure  experiments.  This  question,  important 
as  it  may  be  for  botanists,  is  without  any  influence  regarding  my  proposition,  as  Dr. 
BaU  has  proved  that  mold  sowed  on  mash  produces  fermentation  and  the  formation 
of  a  yeast-fungus,  which  kills  insects  as  well  as  the  fungus  of  the  house-fly.  I  was 
present  at  the  lectures  of  Dr.  Bail  before  the  association  of  naturalists,  in  1861,  which 
were  illustrated  by  the  exhibition  of  mold  grown  on  mash  on  which  the  fiingas  of  the 
house-fly  had  been  sown,  and  by  a  keg  of  beer  brewed  from  snch  mash,  and  by  a  cake 

baked  with  this  yeast. 

«  «  »      .  •  •  •  • 

''Dr.  Bail  has  proved  by  numerous  experiments  that  healthy  insects  brought  in  con- 
tact with  mash  and  fed  with  it  are  directly  infested  by  the  spores  of  the  fungus  with 
£»tal  consequence.  These  f^pts,  not  belonging  strictly  to  the  main  part  of  his  experi- 
ments, were  observed  first  by  chance  and  later  on  purpose.  The  most  different  insects, 
flies,  mosquitoes,  caterpilhuB,  showed  aU  the  same  results.  The  experiments  were 
made  in  such  a  delicate  manner  that  a  smaU  drop  of  blood  taken  with  an  oculist's 
needle  from  the  obdomen  of  a  house-fly  left  the  animal  so  far  intact  that  the  same 
operation  could  be  repeated  in  two  days  again.  Both  drops  examined  with  the  mi- 
croscope proved  to  be  filled  with  spores  of  fungus. 

''Considering  those  facts,  which  are  doubtless  true,  and  considering  the  easy  way 
in  which  the  poisonous  fungus  can  always  and  everywhere  be  procured  and  adhibited. 
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I  believe  tliat  I  should  be  Justified  in  proposing  to  make  a  trial  of  it  against  insect 
oalamilaee.  Natore  uses  always  to  attain  its  pnrposes  the  most  simple  and  the  most 
effectual  ways;  therefore  it  is  always  the  safest  way  to  follow  nature. 

"Beer  mash  or  diluted  yeast  should  be  applied  either  with  a  syringe  or  with  a 
sprinkler;  and  the  fact  that  infested  insects  poison  others  with  which  they  come  in 
contact  will  be  a  great  help.  Of  course  it  will  be  impossible  to  destroy  all  insects, 
but  a  certain  limit  to  calamities  could  be  attained,  and  I  think  that  is  all  that  could 
seasonably  be  expected.  In  greenhouses  the  result  would  probably  justify  very  well 
a  trial,  and  on  currant  worms  and  potato  bugs  the  experiment  would  not  be  a  difficult 
one,  as  the  larvaa  of  both  insects  live  upon  the  leaves,  which  can  easily  be  sprinkled. 
But  it  seems  to  me  more  important  to  make  the  trial  with  the  Colorado  grasshopper. 
I  should  recommend  to  infest  the  newly-hatched  brood,  which  live  always  together  in 
great  numbers,  and  I  should  recommend  also  to  bring  the  poison,  if  possible,  in  con- 
tact with  the  eggs  in  the  egg-holes,  to  arrive  at  the  same  results,  which  were  so  fatal 
to  Mr.  Trouvelot*s  silk-raising.  After  all,  the  remedy  proposed  is  very  cheap,  is  every- 
where to  be  had  or  easily  to  be  prepared,  has  the  great  advantage  of  not  being  obnox- 
ious to  man  or  domestic  animals,  and  if  successful  would  be  really  a  benefit  to  man- 
kind. Nevertheless,  I  should  not  be  astonished  at  all  if  the  first  trial  with  this  rem- 
edy would  not  be  very  successful,  even  a  failure.  The  quantity  to  be  applied  and  l^e 
manner  of  the  application  can  only  be  known  by  experiment,  but  I  am  sure  that  it  will 
not  be  difficult  to  find  out  the  right  method.  I  myself  have  more  confidence  in  the 
proposed  remedy,  since  it  is  neither  an  hypothesis  nor  a  guess-work,  but  simply  the 
application  of  true  and  well-observed  fEM^ts.  I  hear  the  question — ^When  all  this  has 
.  been  known  for  so  long  a  time,  why  was  it  not  used  long  ago  f  But  is  that  not  true 
for  many,  not  to  say  for  all,  discoveries  f    Most  of  them  are  like  the  famous  Columbus 

It  will  be  seen  that  Dr.  Hagen  attaches  little  importance  to  the  pres- 
ent opinion  and  jodgment  of  mycologists  as  to  the  non-identity  of  the 
severe  fangi  alluded  to.  1  have  corresponded  with  some  of  the  leading 
cryptogamists  of  this  country  on  this  subject,  and  they  are  quite  unani- 
mous in  the  opinion  that  there  is  no  one  "of  the  least  reputation,"  to 
use  Professor  Farlow's  words,  who  admits  that  there  is  any  connection 
between  the  fly  fungus,  known  as  Empma  mvscw  but  belonging  to  tiie 
genus  Saprolegniay  and  the  yeast  fungus,  Sdceharonyces  cerevisice.  It  is 
to  be  regretted,  also,  that  more  precision  has  not  been  used  by  Dr.  Hagen 
in  referring  to  these  fungi,  for  the  "common  mold  known  to  everybody'' 
is  most  vague,  since  many  different  species  of  mold  are  recognized  by 
8i)ecialists,  while  "  a  small  water-plant,  known  only  to  professional  bota- 
nists "  is  such  an  indefinite  expression  as  to  inspire  little  confidence  in 
the  thoroughness  of  Dr.  Bail's  experiments.  Leaving  to  the  specialist, 
however,  the  question  as  to  the  kind  of  relation  existing  between  the 
lower  forms  of  fungi  intended  to  be  referred  to  by  Dr.  Hagen,  I  felt  that 
the  suggestion  coming  fix)m  so  eminent  an  entomologist  was  well  worthy 
of  practical  trial.  I  took  occasion,  therefore,  to  experiment  with  beer 
mash  by  spraying  and  sprinkling  it  upon  various  plants  that  were  to  be 
fed  in  my  vivaria  to  Lepidopterous  larv».  The  principal  lar^^»  thus  ex- 
perimented with  were  of  Papilio  asterias,  Danais  archippv^Sj  and  Pieris 
rapce.  The  results  gave  no  encouragement  to  the  hope  that  anything 
practical  would  result  from  the  proposed  remedy.  The  larvae  fed  with 
equal  avidity  and  went  through  their  transformations  as  well  as  the 
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t^me  species  had  done  on  repeated  occasions  without  being  treated  to 
beer  mash.  An  incident  connected  with  these  experiments  which  I 
made  is,  however,  well  worthy  of  being  mentioned  5  because  it  shows 
how  very  easily  single  experiments  may  lead  to  flEdse  hopes  and  conclu- 
sions. A  certain  proportion  of  the  last-named  larvae — ^the  proportion  dif- 
fering in  the  different  lots  treated — ^perished  before  or  while  tnuisform- 
ing  to  the  chrysalis  state.  They  became  flaccid  and  discolored,  and  after 
death  were  little  more -than  a  bag  of  black  putrescent  liquid.  I  should 
have  at  once  concluded  that  the  yeast  remedy  was  a  success  had  I  not 
experienced  the  very  same  kind  of  mortality  in  previous  rearing  of  this 
larva^  and  had  I  not,  upon  returning  to  the  iield  from  which  the  larv» 
in  question  were  obtained,  found  a  large  proportion  similarly  dying 
there. 

Though  from  this  experience  I  had  little  faith  in  the  value  of  the  pro- 
posed remedy  as  against  the  Cotton  Worm,  I  nevertheless  took  pains  to 
have  it  tested  both  by  Professor  Smith  in  Alabama  and  Professor  Willet 
in  Georgia,  sending  a  copy  of  Dr.  Hagen's  article  to  each,  with  the  re- 
quest that  they  make  the  experiments  thorough  and,  so  far  as  possible, 
in  the  open  aif.  The  experiments  were  made  in  each  instance  during 
the  latter  part  of  the  season  when  the  vitality  of  the  worois  was  already 
considerably  lowered,  a  condition  which,  in  my  experience  with  fungus 
diseases  in  insects,  was  eminently  favorable  for  satisfEu^tory  trial.  Pro- 
fessor Smith,  who  used  the  yeast  ferment,  had  a  similar  experience  with 
my  own,  the  result  being  that  the  worms  were  not  affected  one  way  or 
another.  Professor  Willet's  experiments,  on  the  contrary,  seem  to  indi- 
cate that  a  larger  proportion  of  the  worms  treated  with  the  ferment 
perished,  as  compared  with  those  that  were  not  so  treated.  I  therefore 
quote  his  report  in  full,  the  experiments  having  covered  a  period  from 
September  20  to  November  6: 

''On  going  to  Monteznma,  Macon  County,  G^rgia,  September  20,  where  the  cotton 
caterpillars  were  said  to  be  in  abundance,  it  was  found  that  they  were  for  the  most 
part  "webbed  up."  Moreover,  a  Northeaster  with  rain^set  in  which  prevented  oi>era- 
tions  in  the  field  for  several  days.  It  was,  therefore,  determined  to  oondnot  the 
experiments  within  doors. 

After  the  sun  came  out  on  the  24th,  however,  two  attempts  were  made  to  operate  in 
the  field,  with  very  ioteresting  but  unexpected  results.  The  caterpillars  being  much 
scattered  in  the  cotton-field  it  was  thought  best  to  collect  them  together.  Accord- 
ingly, September  24,  at  11  a.  m.,  330  were  gathered  and  colonized  on  two  rows  of  cotton, 
in  the  garden  of  Rev.  A.  J.  Choves,  at  whose  house  the  experiments  were  made.  They 
were  placed,  165  on  each  row,  5  caterpillars  to  each  stalk.  Beer  and  diluted  yeast 
were  sprinkled,  each  over  half  of  one  of  the  rows.  The  other  row  was  left  undisturbed. 
The  next  day  at  1  p.  m.  the  caterpillars  were  examined  and  counted.  No  dead  ones 
were  found.  Of  the  caterpillars,  80,  sprinkled  with  beer,  only  10  larvsB  and  pup» 
were  found;  and  of  the  85  sprinkled  with  yeast  only  13  larvse  and  pupae  were  found ; 
only  23  out  of  165  being  accounted  for.  This  deficit  of  142  was  very  remarkable.  It 
could  not  be  explained  by  the  rapid  poisonous  ofifects  of  the  beer  and  yeast,  for  no 
dead  were  to  be  seen.  And  though  many  wasps  and  bees  were  attracted  by  the  beer, 
only  one  larva  was  seen  to  have  been  attacked  by  thom ;  a  feeble  one  had  been  seized 
by  a  yellow-jacket  (  Vespa  germania).    The  row,  which  had  received  no  beer  nor  yeast 
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iras  then  ezaminedy  and  53  larvra  coautod,  leaving  112  anaccoanted  for.  It  was  soa- 
pected,  then,  that  the  caterpillars  had  deserted  the  cotton  and  crawled  away  in  the 
night  in  search  of  better  pastures.  Accordingly,  September  26,  53  caterpillars  were 
placed  on  12  stalks  of  cotton  and  sprinkled  with  beer,  and  15  others  on  a  row  along- 
side, but  not  sprinkled.  They  were  watched  during  the  day ;  three  or  four  fell  to  the 
ground,  but  did  not  crawl  away ;  the  others  seemed  not  disposed  to  eat.  A  swarm  or 
flies,  bees,  wasps,  &c.,  came  to  suck  at  the  beer,  but  did  not  disturb  them,  with  one 
excepti(»i,  as  before.  The  next  day  6  of  the  53  sprinkled  with  beer  were  found ;  and. 
2  of  the  15  not  sprinkled.  The  remainder  had  without  doubt  decamped  during  the- 
night.  This  hint  should  be  remembered  hereafter  in  future  experiments  in  the  held.. 
Only  the  dead  and  wounded  should  be  numbered  as  the  victims  of  poison.  The  misa- 
ing  may  be  vagabond  deserters. 

The  experiments,  the  results  of  which  are  given  below,  were  necessarily  conducted. 
within  doors.  The  materials  employed  to  produce  the  yeast  ftingus  were ''yeast - 
cake,"  brown  sugar,  and  water.  One  pound  of  brown  sugar  to  one  gallon  of  water^ 
with  half  of  a  ''yeast  cake,"  fermented  readily,  and  was  applied  when  in  active  fer- 
mentation. This  is  called  hereafter  beer-mash  or  beer.  A  portion  of  yeast  cake  mixed 
with  flour  and  water  also  fermented  quickly,  and  was  applied  diluted  with  an  equaL 
quantity  of  water.  This  is  called  yeast.  Molasses  or  sirup  can  be  substituted  for  the- 
sagar. 

On  September  21,  28  caterpillars  about  half  grown  were  placed  in  each  of  3  paper 
boxes  with  tops.  The  28  caterpillars  in  box  No.  1  were  supplied,  as  they  needed,  with 
finesh  cotton  leaves  wet  on  one  side  with  beer-mash.  The  28  in  box  No.  2  were  sui>- 
plied,  likewise,  with  cotton  leaves  wet  on  one  side  with  yeast.  The  28  in  box  No.  3' 
were  supplied  with  cotton  leaves  wet  with  water  to  serve  as  a  basis  of  comparison, 
these  being  in  the  natural  state,  except  as  to  confinement,  want  of  sun,  and  excess  of: 
moistuTe.  September  23,  20  caterpillars  were  placed  in  each  of  three  other  paper 
boxes,  laiger  and  better  arranged.  The  20  caterpillars  in  box  No.  4  were  supplied. 
with  leaves  wet  with  beer-mash;  those  in  box  No.  5  with  leaves  wet  with  yeast ;  and 
those  in  box  No.  6  with  leaves  wet  with  water.  The  two  series  were  duplicates,  except 
thftt  the  last  had  better  quarters. 

They  were  eared  for  thus  till  September  27,  when  they  were  removed  to  Macon,  Qa.^ 
where  the  experiments  were  concluded.  All  the  larvss  except  one  webbed  up  by  Sep- 
tember 30;  the  first  moth  appeared  in  box  No.  2,  October  3,  and  the  last  one,  in  box. 
No.  6,  October  13.  The  influence  of  the  cool  weather  is  seen  in  the  slowness  of  the* 
tnmsfonnation. 

Only  a  few  died  in  the  larva  state ;  and  it  was  only  when  most  of  the  moths  had 
come  out  that  a  difference  in  the  results  of  the  boxes  was  observed.  It  was  then  seen 
that  a  considerable  number  failed  to  pass  through  the  pupa  state,  and  that  the  largest 
number  so  flailing  were  of  those  that  had  been  fed  on  beer-mash  and  yeast. 

As  this  seemed  to  lend  countenance  to  Dr.  Hagen's  theory,  an  effort  was  made  to  re- 
peat the  experiment  with  a  new  lot  of  caterpillars.  A  small  number  were  procured 
£rom  a  field  near  Macon,  October  14,  and  placed  in  two  paper  boxes.  The  12  in  box 
No.  7  were  fed  on  cotton  leaves  wet  with  beer-mash,  and  the  12  in  box  No.  8  were  sup- 
plied with  cotton  leaves.  October  18  all  in  box  No.  7  had  webbed  up,  some  having 
eaten  little  or  no  leaves,  and  none  of  them  having  consumed  the  leaves  and  beer-mash 
to  any  great  extent.  All  were  nearly  full-fed  when  caught,  and  were  very  sluggish 
from  the  coldness  of  the  weather.  The  first  moth  came  out  October  31,  and  the  last 
November  5. 

The  results  in  fhll  are  shown  in  the  following  tabular  form : 
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It  will  be  observed  that  the  mortality,  as  shown  in  the  7  th  colnmn,  was  considerable 
in  all  of  the  first  three  boxes,  being  73,  71,  and  56  per  cent,  for  the  beor,  yeast,  and 
water,  respectively,  and  only  somewhat  less  for  the  second  series,  being  61,  52,  and  15 
per  cent.  Bat  the  ratios  of  the  deaths  in  boxes  1,  2,  4,  and  5,  where  the  leaves  were 
wet  with  beer  and  yeast,  to  those  in  boxes  3  and  6,  where  water  alone  was  osed,  is  no- 
ticeably great  in  both  series.  The  same  may  be  seen  in  column  5,  showing  the  moths 
that  came  out.  In  the  first  series,  the  moths  that  issued  were  5,  6,  and  11  for  the  beer, 
yeast,  and  water,  respectively,  and  7,  9,  and  20  for  the  similar  boxes  of  the  second 
series,  being  only  one-third  to  one-half  as  many  for  the  beer  and  yeast  as  for  the  water. 
In  the  third  series  the  mortality  is  small,  and  is  the  same  for  both  beer  and  water. 
The  larvffi,  when  introduced  into  these  two  boxes,  were  nearly  full-fed,  and  sluggish 
firora  cold,  and  ate  but  little. 

The  caterpillars  that  died  were  all  young.  It  Is  possible  that  their  deaths  may  have 
been  caused  by  their  bodies  being  clogged  by  the  viscidness  of  the  beer  and  yeast. 
Unless  the  effects  of  the  yeast  fungus  upon  them  in  their  natural  conditions  in  the  field 
are  more  decided,  little  good  will  be  done  in  cutting  short  their  ravages  as  caterpillars, 
for  most  of  them  will  survive  till  the  chrysalis  stage  at  least. 

The  mortality  occurred  mainly  in  the  pupa  state,  the  vitality  being  sufficient  to 
cany  the  larvas  tlirongh  the  first  stage  of  life,  but  not  through  the  second. 

If  the  fungus  prodnced  any  e£Eect  in  these  experiments,  it  did  not  appear  to  extend 
to  the  moth  state,  for  the  moths,  on  coming  out,  appeared  as  perfect  and  lively  as  the 
moths  in  a  state  of  nature.  Could  they,  however,  have  been  watched  through  their 
natural  lives,  and  the  number  and  soundness  of  their  eggs,  and  the  resulting  brood  of 
caterpillars  observed,  the  effects  of  the  fungus  might  have  been  found  to  extend  be- 
yond the  chrysalis,  and  might  tend  to  the  enfeeblement  of  the  race,  as  in  the  Silk 
Worm  in  Europe. 

Buoh  are  the  Hekcts.  On  the  whole,  the  experiments  cannot  bo  regarded  as  yielding 
any  determinate  conclusion.  The  confinement  of  the  larvsB  in  small  boxes,  without 
air  and  sun,  and  with  an  excess  of  moisture,  was  unlike  the  conditions  of  nature,  and 
not  conducive  to  health.  The  number  of  larvs  also  was  too  small  as  a  safe  basis  of 
indttction.  Had  the  colony  in  each  box  been  increased  from  a  quarter  of  a  hundred  to 
m  full  hondred,  the  percentages  might  have  been  much  changed. 

But  the  results  are  suggestive.  The  greater  mortality  of  the  larvsB  fed  on  beer  and 
yeast,  and  in  two  independent  series,  may  be  mere  coincidences.  But  such  coincidences 
challenge  attention,  and  encourage  a  repetition  of  the  experiments  under  more  favora- 
ble circumstances,  and  on  a  larger  scale. 

Unfortunately  the  value  of  these  experiments  by  Professor  Willet  is 
impaired  by  failing  to  take  account  of  so  large  a  number  of  the  larvse  in 
each  set  of  the  first  two  series.  A  careful  analysis  of  the  table  and  of 
Professor  Willet's  own  conclusions  will  show  that  the  results  are  vitiated 
and  that  the  inferences  drawn  are  not  warranted,  since  we  do  not  get 
the  percentage  of  loss  of  the  whole  number  commenced  with,  but  of  only 
a  portion.* 

The  great  difficulty  in  the  way  of  propagating  such  epidemic  diseases 
at  pleasure  among  plant-feeding  insects  is  that,  as  past  experience  shows, 
there  must  be  certain  conditions  of  the  insects  favorable  to  the  growth 

*  Noticing  some  of  the  discrepanoies  when  preparing  the  MS.  for  the  printer,  we  pointed  them  oat 
to  Professor  Willet,  from  whom  we  reoeived,  after  the  above  was  in  type,  explanations  which  still 
farther  mar  the  results.  The  three  pup®  in  the  second  series  that  are  additional  to  tho  namher  of 
larvn  commenced  with,  and  treated  with  water  only,  were  intruding  larva;,  and  not  improbably  the 
three  lost  sight  of  in  the  other  two  boxes ;  while  at  one  time  the  minute  red  ants,  go  troublesome  in 
the  Soath,  got  into  the  boxes,  and  as  they  would  naturally  be  most  attracted  to  tho  larvte  sprinkled 
with  beer  or  yeast,  it  is  £edr  to  presume  that  such  larvaB  sufi^red  most  fk-om  thoir  attacks. 
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of  the  fiingas,  and  the  comparative  rarity  of  these  fungos  epidemics  indi- 
cates how  seldom  all  these  necessary  x5onditions  are  presented.  While, 
therefore,  I  am  by  no  means  as  sanguine  as  Dr.  Hagen  of  practical  re- 
salts  flowing  from  his  suggestions,  they  are  ueverthdess  worthy  of  more 
extensive  and  careful  trial  than  I  have  been  able  to  give  this  year. 

Machines  a/nd  Contrivances  for  powdering. 

Before  applying  any  poison  in  powder  form  it  must  be  mixed  with 
some  of  the  diluents  already  mentioned.  This  mixing,  generally  done 
by  farmers  in  a  most  primitive  way  by  simply  stirring  the  poison  into  a 
kettle  or  wooden  box  full  of  flour  or  other  dilutent,  is  a  matter  of  no 
small  importance,  as  the  success  or  failure  of  the  application  largely 
depends  on  the  way  in  which  the  mixing  has  been  done. 

Mr.  Qeorge  Little,  of  Columbus,  Tex.,  has  constructed  a  very  simple 
and  useful  contrivance  for  mixing  the  ingredients.  It  consists  of  a  bar- 
rel  which  has  a  longitudinal  wooden  axle  projecting  somewhat  at  each 
end.  Five  or  six  staves  run  through  the  barrel  longitudinally,  but  do 
not  project  at  either  end,  and  on  one  side  is  an  aperture  large  enough  to 
admit  the  ingredients.  When  they  are  in,  the  aperture  is  closed  and  the 
barrel  is  placed  over  a  large  open  box,  or  flxed  in  any  way  so  that  it  can  be 
revolved  by  means  of  a  handle  attached  to  the  projecting  axle.  By  this 
simple  and  cheap  contrivance  much  labor  is  saved  and  a  thorough  mix- 
ing assured,  while  all  possible  danger  which  might  be  incurred  by  hand- 
mixing  is  avoided. 

In  the  matter  of  applying  the  powder,  many  planters  prefer  simply 
to  scatter  it  by  hand,  after  the  manner  of  seed-sowing,  as  being  more 
economical  and  rapid  than  any  other  method  in  use.  It  has,  moreover, 
the  advantage  that,  if  the  plants  are  high  enough,  the  poison  can  be  ap- 
plied to  the  under  side  of  the  leaves.  Planters  who  use  this  method 
assert,  upon  inquiry,  that  no  evil  consequences  have  ever  followed  their 
handling  of  the  mixture  in  this  way,  but  it  strikes  me  as  being  altogether 
too  unsafe  to  be  recommended. 

The  usual  way  of  applying  dry  poison  is  to  sift  it  over  the  leaves  by 
means  of  an  ordinary  bread-sieve  firmly  attached  to  a  handle  three  or 
four  feet  long.  One  or  two  layers  of*  muslin  should  be  placed  in  the 
bottom  of  the  sieve  to  prevent  a  too  rapid  escape  of  the  powder.  With 
some  practice  in  handling  these  sieves,  the  foliage  of  the  plants  can  be 
pretty  evenly  dusted,  but  in  general  there  is  considerable  waste  of  the 
poison  by  this  method.  One  man  can  go  over  one  acre  per  day,  but  if 
the  plants  are  high  enough,  and  the  soil  not  too  much  softened  by  rains, 
the  poison  can  be  sifted  by  men  on  horseback.  This  secures  a  more  even 
movement,  and  consequently  less  waste  of  material.  Some  have  tried, 
with  advantage,  to  dust  two  adjacent  rows  at  once  by  means  of  a  stick 
of  suitable  length  with  a  sieve  fastened  to  each  end,  the  operator  riding 
between  the  rows  and  tapping  the  stick  gently,  either  with  his  hand  oi 
another  stick. 
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An  old  sack,  such  as  those  used  for  table-salt,  will  do  good  service 
attached  to  the  end  of  a  stick,  but  the  safest  thing  for  use  on  a  small 
scale  is  a  perforated  tin  box  (Fig.  37)  with  a  double  lid  (for  security  when 
not  in  use),  and  having  a  handle  three  or  four  feet  long.  By  taking  the 
handle  of  the  dust-box  in  the  left  hand  and  tapping  the  box  with  a  stick 
held  in  the  right,  the  poison  may  be  rapidly  and  evenly  distributed,  not 
only  on  the  upper  surface  of  the  leaves,  but  on  the  under  sides  as  well,  if 
the  box  is  held  within  and  among  the  plants. 

A  number  of  patents  have  been  taken  out  for  machines  for  dusting 
the  plants  with  poison,  but  for  some  reason  or  other 
none  have  become  popular,  and  I  have  not  been 
able  to  learn  that  any  of  them  are  in  use  at  the 
present  time.  The  object  of  these  machines  is  to 
distribute  the  poison  more  economically  and  rapidly  < 
than  it  is  done  by  the  simple  sifting  methods  here 
mentioned.  The  reason  of  their  not  becoming  popu- 
lar is,  perhaps,  that  they  do  not  accomplish  their 
object.  The  gain  in  the  more  economic  use  of  the 
powder  is  not  large  enough  to  induce  the  planters 

.     .  A   .      .  ^  '  ti        1  1   ^        .       ,  Fio.  87.— Dust-box  fob  Pii» 

to  invest  m  them,  especially  where  labor  is  cheap,    risoiiken:  upside  down. 
as  the  employment  of  an  additional  hand  is  more  satisfactory. 

The  Willie  Duster.— Mr.  William  T.  Willie,  of  Brenham,  Texas^ 
has  obtained  a  patent  (N^o.  160986,  March  16,  1875)  for  a  contrivance 
which  is  but  a  modification  of  the  method  mentioned  above  of  the  appli- 
cation of  the  poison  by  a  man  on  horseback  by  means  of  two  sieves 
flE»tened  to  each  end  of  a  stick  and  carried  across  the  saddle.  The  in- 
vention consists  of  two  boxes  suspended  on  a  transverse  bar,  and  made 
adjustable  vertically  and  laterally  according  to  the  height  of  the  plants 
and  the  width  of  the  rows.  The  poison  is  dusted  on  two  rows  of  plants 
by  means  of  a  system  of  vibrating  sieves  at  the  bottom  of  the  boxes* 
Tlie  apparatus  is  intended 
to  be  secured  to  a  riding- 
saddle  in  front  of  the  rider. 

In  the  annexed  drawings, 
Fig.  38  represents  a  front 
view,  Fig.  39  a  sectional 
view,  of  the  machine,  the 
central  figure  showing  a  de- 
tailed section  of  one  of  the 
siffcing-boxes. 

The  letters  A  A  designate  two 
boxes  of  any  suitable  capacity, 
which  are  constmcted  with  two  fixed  sieyes,  pp,  and  movable  sieves  p'j  arranged  be- 
tween the  fixed  sieves  and  supported  upon  rods,  so  as  to  slide  freely  when  the  boxes 
are  vibrated  and  aid  in  pulverizing  the  material,  and  at  the  same  time  scattering  it  nni- 
formly.  The  upper  sieves  p  will  support  the  bulk  of  the  material  free  from  the  scat- 
tering sieves  y.    Each  box  has  secured  to  it  a  suspension-standard,  6,  having  a  num- 


Eio.  38.— The  Wojjb  Dustbb:  troat  view. 
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Fio.  39.—THK  WiLUB  DnanB:  seotlonal  yiew. 


ber  of  holes,  a,  through  it,  arranged  one  above  another,  and  adapted  to  receire  saspen* 

sion-pins  b  o,  and  allow  the  boxes 
to  be  adjusted  vertically  for  high 
or  low  plants.  C  designates  a 
bar,  fix>m  which  rises  a  guide- 
rod,  C  This  bar  C  is  intended 
to  be  secured  by  the  middle  of 
its  length  to  the  saddle,  and 
through  its  ends  holes  are  made 
through  which  the  standards  B 
6  are  passed  and  sustained  by 
means  of  the  pins  o  o.  Supple- 
mental holes  are  made  through 
the  bar  C  to  allow  the  boxes  A 
A  to  be  ac^usted  for  rows  of 
plants  varying  in  width.  D  des- 
ignates a  bar,  the  ends  of  which  are  slotted  longitudinally  to  receive  the  standards  B  B, 
and  at  or  near  the  middle  of  the  length  of  this  bar  D  a  hole  is  made  to  receive  fi^eely 
through  it  the  rod  C,  The  ends  of  bar  D  are  notched  at  n,  and  are  attached  to  the 
standards  B  B  by  fitting  these  notches  over  the  pins  5  5,  as  shown  in  the  figures. 

The  Hubd  Bloweb. — ^A  mach  more  complicated  apparatus  is  that 
invented  by  Mr.  Charles  T.  Hurd,  of  Victoria,  Tex.  (Patent  Fo.  145949, 
December  30, 1873).  It  is  intended  to  be  attached  to  a  cultivator  or  simi- 
lar machine,  and  is  drawn  over  one  row  of  plants  at  a  time.  It  consists 
of  a  fan  or  blower,  inclosed  in  a  cylindrical  casing,  and  conjoined  with  a 
box  containing  the  poison.  The  powder  is  scattered  over  the  plants  by 
means  of  a  vibrating  wire  screen  or  cloth  at  the  bottom  of  the  box,  and 
at  the  same  time  converted  into  a  cloud  of  dust  by  a  current  of  air  cre- 
ated by  the  fan  already  mentioned,  and  which  is  oi>erated  by  a  pulley  or 
band  running  from  the  axle  of  the  blower  to  a  wheel  on  the  supporting 
Axle  of  the  cultivator. 

In  the  annexed  drawings  Fig.  40  r^resents  a  sectional  elevation  of  the  apparatus 

as  attached  to  a  cultivator,  showing 
one  end  of  the  box  A  partly  broken 
away;  Fig.  41,  a  plan  view,  with  a 
33  part  of  the  blower -box  removed; 
Fig.  42)  a  rear  view  of  the  blower- 
box  and  powder-box  as  attached  to 
the  cultivator  axles.* 

A  represents  an  oblong  box,  taper* 
ing  to  the  bottom,  which  contains 
the  powdered  poison,  having  a  flap 
or  door,/,  on  its  top.  and  opening 
at  said  bottom  onto  a  wire  screen  or 
cloth,  h,  running  from  end  to  end  of 
the  box,  which  screen  is  oscillated 
lengthwise  and  across  the  row  of  plants  by  a  lever,  d,  pivoted  on  one  side  of  the  box 

A,  and  engaged  at  the  other  end  against  a  rotating  cam,  e,  upon  the  axle  of  the  blower 

B.  A  spring,  I,  keeps  the  lever  engaged  with  face  of  the  cam.  The  blower  B  is  con- 
fined alongside  of  the  box  A  in  a  cylindrical  casing,  B',  of  a  common  form,  and  is 
mounted  on  a  horizontal  axle,  ^,  which  ends  in  a  puUey,  h^  opposite  to  another  pulley, 
4,  upon  the  supporting-axle  m  of  the  cultivator. 


•piQ,  40.— Thi  Hurd  Blowsb:  sectioiial  elevation. 
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1^0.  4L^Thb  Hubd  Blowbr: 
plan -view. 


FlQ.  42.~HUBD  BLOWnt 
rear  view. 


The  box  A  and  the  blower^box  form  one  whole  box,  and  is  sapported  at  either  end 
by  anns  k  k,  which  are  centered  npon  the  said  supporting  axles  m  m  for  the  purpose  of 
allowing  the  box  A  to  be  raised  or  lowered  in  the  application  of  the  powder.   A  ratchet 

or  brace,  n,  for  this  purpose  extends  from  the  box  A  to 
a  convenient  part  of  the  cultivator.  The  orifice  r  of 
the  blower-box  opens  parallel  with  or  close  alongside 
of  the  oscillating  screen  5,  so 
that  the  air  current  catches  and 
)  direots  the  powder  against  the 
plants  as  it  is  shaken  through 
the  screen  from  the  powder-box. 

To  confine  the  powder  to  the  ^^  |^|^ 
plants  and  vicinity,  side-guards   ^  m 
|~Hr^  or  hoods  EE,  of  ^eet  metal  or       ^  —■ 
^    ^    light  wood,  as  shown  by  the 
dotted  lines,  may  be  advan- 
tageously employed,  and  be  at- 
tached to  the  supports  kJc  or 
other  convenient  part  or  place. 
A  seat  may  also  be  attached  to  the  arch  p  or  beams  D  D  of  the  cultivator  for  vLe  use 
of  the  driver. 

It  is  evident  that  this  apparatus  neither  saves  material  to  any  great 
extent  nor  time  in  the  application  of  the  poison,  since  only  one  rowoi 
plants  is  dusted  at  a  time.  The  only  i)ossible  advantage  it  can  have  is 
in  so  distributing  the  poison  in  a  fine  dust  that  it  attaches  to  the  under 
side  as  well  as  to  the  upper  side  of  the  leaves.  Some  suggestions  made 
by  the  inventor  as  to  the  use  of  his  machine  for  applying  vapor  and  fine 
spray  of  liquid  poison  will  be  found  mentioned  further  on. 

Thb  Bobinson  DusTma  and  SPBiNKLiNa  MAOHnm.— Several 
machines  have  been  patented  that  apply  the  powder  by  means  of  revolv* 
ing  perforated  cylinders.  The  oldest  of  these  seems  to  be  one  invented 
by  Mr.  William  T.  Bobinson  of  Huntsville,  Tex.  (Patent  No.  146205^ 
jimuary  6, 1874).  It  combines  both  sprinkling  and  dusting,  in  that  pure 
water  is  sprinkled  over  the  plants  by  an  arrangement  in  front  of  a  two- 
wheeled  truck,  while  at  the  same  time  the  powdered  i)oison  is  dusted 
from  revolving  cylinders  attached  to  the  rear  part  of  the  truck.  The 
powder  thus  sticks  to  the  leaves  and  may  be  applied  at  all  hours  of  the 
day.  Both  the  duster  and  the  sprinkler  can  be  detached  at  will  and 
used  separately  if  necessary. 

From  the  accompanying  Figs.  43  and  44,  the  former  of  which  is  a  plan  view,  the 
latter  a  longitudinal  sectional  view  of  the  machine,  it  wiU  be  seen  that  the  dusting 
apparatus  consists  of  an  horizontal  shaft  G,  extending  each  way  beyond  the  wheels, 
for  reaching  over  the  outside  rows,  and  carrying  three  or  more  revolving  screens  of 
sieves,  H,  for  sprinkling  on  powdered  substances.  Said  shaft  is  mounted  on  the  rear 
end  of  the  frame  I,  which  is  Jointed  to  the  truck  at  J,  and  suspended  fix>m  the  frame 
M  by  ropes  L,  which  are  wound  up  on  the  shaft  N,  or  let  out  from  it,  to  shift  the  screens 
according  to  the  height  of  the  plants.  The  shaft  is  revolved  by  a  belt,  O,  from  one 
of  the  wheels  of  the  truck,  working  on  cone-pulleys  P  O,  for  varying  the  speed  of  the 
aereena  or  sieves,  as  may  be  required.    The  pulley  O  on  the  shaft  G  connects  with  it  by  a 
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•clatch,  R,  which  is  connected  with  a  shifting-lever,  S,  for  throwing  the  shaft  oat  of 
^ear  when  tnming  around  at  the  end  of  the  rows,  to  save  waste  of  material.  T  is  a 
l>ox  for  carrying  tlie  stock  x>f  powder,  from  which  to  replenish  the  screens  or  sieres,  •• 


1^0.43.— Thb  BoBixaox  CoMsmD  Duans  ahp  Spsxxklib:  plaiiTisw. 

they  become  exhausted  from  time  to  time.  This  box  may  be  also  used  for  a  seat  Ibr 
the  driver.  The  sieves  are  supplied  through  an  opening  in  the  ends,  which  may  be 
closed  by  a  gate  or  door  of  any  kind,  or  by  an  ox>ening  in  the  side  similarly  closed. 


Fio.  44.— Thx  BoBcreoK  Dustbb  axd  Spbdtklbb:  longitudJnal  seotioiL 

The  Davis  Duster— Invented  by  Mr.  Nicholas  A,  Davis,  of  Bosk, 
Tex.  (patent  No.  154651,  September  1, 1874.)  This  is  almost  an  exact 
counterpart  of  the  foregoing  machine,  but  without  the  sprinkling  at- 
tachment. The  only  peculiaritj'^  is  the  addition  of  springs  to  the  revolv- 
ing cylinders  to  prevent  too  great  a  discharge  of  the  i)oison  in  case  of  a 
sudden  jar. 

In  the  accompanying  drawings  Fig.  45  represents  the  invention  attached  to  a  cart 
Fig.  46  is  a  cross-section  through  the  lino  y  y. 
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A  ropreaents  an  oidinary  form-cart,  across  the  rear  end  of  which  is  secured  the  hori- 
sontal  shaft  B,  having  its  bearings  in  the 
arms  o  o,  projecting  behind  the  cart.  On  the 
ahaft  B  are  placed  two  or  more  loosely-revolv- 
ing perforated  cylinders,  E,  being  revolved 
upon  the  shaft,  which  carries  a  pulley,  a,  over 
which  a  band  or  cord  works,  passing  to  the 
hub  of  the  cart-wheel,  from  which  it  receives 
motion,  and  thus  causes  the  shaft  B  to  re- 
volTe  when  the  cart  is  in  motion.  Attached  Fig.  45.— The  Davis  Dusteb:  ftttaohed  to  cart 
to  the  inner  end  of  each  of  the  outside  cylin- 
ders is  a  spiral  spring,  d,  coiled  around  the 
ahaft  A,  and  so  arranged  as  to  secure  an  easy, 
gentle,  lateral  motion  to  the  cylinders  in  case  fio.  4e.->The  Davis  Dustbb:  loogitodinal  aeo- 
ci  a  sodden  Jar  given  the  machine.    A  similar  ^°' 

qsring  may  be  nsed  at  the  opiK)6ite  end  of  the  cylinders,  so  as  to  check  the  jar  in  both 
directions.  This  invention  can  be  fixed  to  any  kind  of  frame  moving  on  wheels,  and 
by  a  hand-crank  and  ordinary  cog-gearing  be  successfully  worked. 

The  Levy  Dusteb. — ^This  duster,  patented  by  Mr.  Charles  H.  Levy, 
of  Natchitoches,  La.  (No.  154690,  September  1, 1874),  also  distributes  the 
Ix)isou  by  means  of  revolving  cylinders  which  can  be  ac^usted  to  the 
heighth  of  the  plant.  The  whole  apparatus  can  be  secured  to  the  for- 
ward part  of  a  saddle  as  well  as  to  any  cart.  Fig.  47  is  a  front  view  of 
this  contrivance,  and  Fig.  48  a  side  view  of  the  same,  partly  in  section 
through  one  of  the  cylinders. 

AA  are  two  cylinders,  formed  by  attaching  fine  wire-gauze  or  finely-perforated  sheet 
metal  to  circular  ends  or  disks.  To  the  inner  surfaces  of  the  cylinders  A  are  attached  lon- 
gitudinal strips  B,  to  one  side  of  each  of  which 
is  attached  a  strip,  C,  of  tin  or  other  suitable 
sheet  metal,  which  strips  thus  form  flanges, 
which,  as  the  cylinders  revolve,  raise  the  com- 
pound and  allow  it  to  fall  back  so  as  to  keep 
it  stirred  up  and  prevent  the  heavier  ingre- 
dients'from  settling  and  thus  es- 
caping in  too  large  a  proportion 
and  unevenly.  The  cylinders  A 
are  placed  upon  the  end  parts  of 
a  shaft,  D,  and  are  secured  in 
place  adjustably  by  keys  or  nute, 
so  that  they  may  be  moved  to- 
ward or  from  each  other  to  cor- 
respond with  the  distance  apart 
of  the  rows  of  plants.  Upon  the 
middle  part  of  shaft  D  is  formed 
a  crank,  d\  by  means  of  which 
the  cylinders  are  revolved,  either  by  taking  hold  of  the  said  crank  d*  di- 
rectly, or  by  a  short  handle,  E,  pivoted  to  said  crank.  The  shaft  D  re- 
volves in  eyes  in  the  upper  ends  of  two  bars,  F,  the  upper  parts  of  which 
are  curved  to  give  room  for  the  crank  d*  to  ox>erate.  The  lower  parts  of 
the  bars  F  are  parallel  with  each  other,  and  pass  down  upon  the  oppo-  Fio.  48.--Th0 
aite  sides  of  the  standard  G,  to  which  they  are  secured  by  a  bolt,  II,  which  xebT  ^s  i  S^ 
passes  through  a  hole  in  the  lower  parts  of  the  said  bars  F,  and  through  ^®^' 
a  slot  in  the  said  standard  G,  so  that  by  loosening  the  hand-nut  h*  of  the  bolt  H  the 
cylinders  A  may  be  raised  and  lowered,  as  the  height  of  the  cotton-plants  may  require. 
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The  bars  F  may  be  kept  from  turning  npon  the  bolt  H  by  lugs  formed  upon  the 
inner  sides  of  the  bars  F,  which  enter  the  slot  of  the  standard  G,  or  by  a  second  bolt. 

The  lower  end  of  the  standard  G  is  branched,  and  has  screw-holes  formed  through 
said  branches  to  receive  the  screws  or  bolts  by  which  the  machine  is  secured  to  the 
forward  part  of  a  saddle,  or  to  the  frame  of  a  sulky. 

The  Taylob  Dusting  and  Sprinkling  Machinb.— Another  ma- 
chine, invented  by  Mr.  Thomas  B.  Taylor,  of  Mount  Meigs,  Ala.  (patent 
Ko.  214205,  April  8, 1879),  is  somewhat  similar  to  the  Robinson  machine 
already  described  in  that  it  has  arrangements  for  both  sprinkling  liq- 
uids and  for  dusting  powders,  and  both  can  be  used  simultaneously  or 
each  separately.  The  dusting  apparatus  does  not  differ  materially  from 
the  perforated  revolving  cyhnders  already  described,  but  the  machine  is 
interesting  because  it  is  to  be  attached  to  a  common  plow-stock,  so  as  to 
do  the  cultivating  and  the  poisoning  at  one  and  the  same  time.  Fig.  49 
is  a  vertical  longitudinal  section,  and  represents  the  plow-stock  with 
both  the  sprinkling  and  dusting  arrangements  attached  to  the  same. 

A  represents  the  beam,  6  the  han- 
dles, and  C  the  standard  of  an  ordi- 
nary plow-stock.  To  the  forward 
and  rear  parts  of  the  beam  A  are 
rigidly  attached  two  standards,  D, 
the  rear  one  of  which  may  be  the 
upward  extrusion  of  the  plow-stan- 
dard C.  The  lower  end  of  the  for- 
ward standard,  D,  extends  to  or 
nearly  to  the  ground,  and  has  a 
plow-plate,  £,  attached  to  it  to  as- 
sist the  plow-plate  F  attached  to 
^  the  plow-standard  C  in  cultivating 
Fio.  49. -Tub  Tatlob  Dubung  and  Spuikkuho  MAcmKB.  ^-h©  ground,  and  to  give  stoadinees 

to  the  machine,  so  that  it  may  be 
readily  controUed.  To  the  upper  parts  of  the  standards  D  are  pivoted  the  centers 
of  the  long  fix>nt  and  rear  bars  of  the  rectangular  frame  G  to  the  centers  of  the  short 
side-bars,  of  which  are  pivoted  the  ends  of  the  sheet-metal  cylinder  H.  This  cylinder 
represents  the  sprinkler,  and  a  more  detailed  description  of  it  wiU  be  given  under  the 
proper  head.  It  can  be  detached,  and  the  dusting  arrangement  which,  in  the  figure,  is 
represented  as  secured  to  the  rear  of  the  frame  G  can  be  put  in  its  place.  This  dusting 
arrangement  consists  of  a  fhime,  0,  similar  to  G,  and  to  it  are  secured  two  semi-cyl- 
indrical plates,  P,  with  their  convex  sides  upward,  and  with  their  inner  side  edges  near 
and  upon  the  opposite  side  of  the  handles  B.  In  bearings  in  the  opposite  sides  of  the  two 
plates  P  revolve  the  Journals  of  two  cylinders,  Q,  made  of  finely-perforated  sheet  metal 
or  fine  wire-gauze  to  sift  the  dry  powder  poison  upon  the  plants. 

The  sifting-cylinders  Q  are  designed  to  be  revolved  by  contact  with  the  plants.  The 
ends  of  the  cylinders  Q  are  provided  with  ring-flanges  B,  to  which  are  attached  the 
ends  of  a  number  of  rods,  S,  to  strike  against  the  plants  and  revolve  the  said  cylinders. 
Th^  rods  S  prevent  the  surfaces  of  the  cylinders  fix>m  being  wet  by  moisture  from  the 
plants,  which  would  cause  the  powder  to  stick  to  them  and  thus  clog  the  discharge- 
holes. 

The  two  sifting-cylinders,  as  well  as  the  sprinkler,  project  of  course  on 
each  side  of  the  plow  and  distribute  the  poison  on  the  two  adjacent  rows 
between  which  the  plow  is  drawn. 
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The  Allen  Duster.— Invented  by  Mr.  Samuel  L.  Allen,  of  Phila- 
delphia (patent  No.  178704,  June  13, 1876).  This  machine  applies  the 
powder  by  means  of  a  pair  of  bellows  mounted  on  wheels. 

The  Young  Duster. — Invented  by  Mr.  James  W.  Young,  of  South- 
field,  Mich,  (patent  No.  188219,  March  6,  1877).  This  is  an  apparatus 
carried  across  the  shoulders  of  a  person  between  two  rows  of  cotton. 
The  poison  is  applied  by  means  of  perforated  cylinders  which  are  set  in 
motion  by  the  bearer  by  means  of  crank-handles. 

The  Goodheart  Duster  and  Sprinkler.— This  machine,  invented 
by  Mr.  James  Goodheart,  of  Matawan,  N.  J.  (patent  No.  204720,  June 
11,  1878),  works  on  the  same  principle  as  the  Taylor  and  Robinson  ma- 
chines. The  dusting  apparatus  consists  of  a  box  with  a  screen  bottom, 
the  whole  being  agitated  by  means  of  a  lever  connected  with  one  of  the 
wheels.  The  sprinkler  consists  of  a  transverse  pipe  with  a  number  of 
of  holes  at  its  lower  forward  side.  The  machine  is  drawn  over  but  one 
row  of  plants. 

Machines  and  Contrivances  for  sprinkling  or  spraying. 

For  the  sake  of  convenience  the  contrivances  for  the  use  of  liquid 
poisons  are  here  divided  into  those  intended  to  be  used  on  a  small  scale, 
covering  one  or  two,  rarely  three, 
rows  of  cotton  at  once,  and  those 
that  can  be  used  to  advantage  on 
large  fields  and  which  cover  from 
three  to  nine  rows  or  more  at  once. 
In  the  first  class  the  liquid  is  distrib- 
uted by  its  natural  pressure  as  in  a 
garden  sprinkler,  while  in  the  second 
class,  or  those  intended  to  be  used 
on  large  fields,  there  is  always  a 
pump,  which  supplies  the  pressure 
necessary  to  produce  and  throw  the 
liquid  upon  the  plants  in  the  form 
of  spray.  Several  of  the  machines 
here  described  do  very  good  work 
in  the  field,  and  are  strongly  to  be 
recommended.  Their  principal  dis- 
advantage lies  in  the  fact  that  in 
wet  weather  it  is  often  impossible 
to  use  them  in  a  field  on  account  of 
their  weight.  One  great  desidera- 
tum of  any  horse-sprinkler  shoiUd, 
therefore,  be  lightness,  and  the  machine  which  most  combines  lightness 
with  cheapness  and  ease  of  management  will  naturally  be  most  sought 
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The  Gray  Sprinkler.— For  applying  the  liquid  poison  to  the 
leaves  of  the  plants  a  common  watering-pot  will  be  foand  to  do  good 
service  on  small  patches  of  cotton.  Still  better  for  small  fields  is  the 
sprinkler  constructed  by  Mr.  Frank  M;  Gray,  of  Jefferson,  111.,  for  sprink- 
ling two  rows  at  once.  (Fig.  50.)  It  consists  of  a  can,  capable  of  holding 
about  eight  gallons  of  liquid,  and  so  formed  as  to  rest  easy  on  the  back, 
to  which  it  is  fastened,  knapsack-fashion,  by  adjustable  straps,  which 
reach  over  the  shoulders  and  fasten  across  the  breast.  To  the  lower 
part  of  the  can  are  attached  two  rubber  tubes,  which  are  connected  with 
two  nozzles  or  sprinklers.  The  inside  of  the  can  has  three  shelves,  which 
help  to  keep  the  mixture  stirred.  There  is  a  convenient  lever  at  the  bot- 
tom which  presses  the  tubes  and  shuts  off  the  outflow  at  will,  and  two 
hooks  on  the  sides  near  the  top,  on  which  to  hang  the  tubes  when  not 
in  use.    On  the  top  is  a  small  air  tube  and  a  capped  orifice. 

The  RuaaLES  Sprinkler — Invented  by  Mr.  Silas  Ruggles,  of  Three 
Eivers,  Mass.  (patent  !N^o.  203072,  April  30, 1878),  is  an  exact  counter- 
part of  Gray's  Sprinkler,  with  the  addition  of  a  stirrer,  agitated  by  the 
movement  of  the  arm  of  the  bearer. 

The  Ramsey  Sprtnbxer. — ^Mr.  Croghan  A.  Bamsey,  of  Schulenburg, 
Tex.,  has  obtained  a  patent  (No.  163526,  May  18,  1875)  for  the  very 
simple  contrivance  which  is  illustrated  at  Fig.  51.    It  consists  of  a  box 

or  vessel.  A,  large  enough 
to  hold  about  five  gallons. 
It  is  provided  at  its  top  with 
a  receiving  funnel,  a,  for  the 
liquid.  At  the  bottom  or  on 
the  front  side  near  the  bot- 
tom, and  near  each  end,  are 
I  two  flexible  tubes  or  rubber 
hose,  B,  provided  with  noz- 
zles, b.  This  device  is  in- 
tended to  be  strapped  upon 
a  horse's  back,  to  the  cantle 
of  a  saddle,  with  the  tubes 

vessel  A  is  inclined  backward,  so  as  not  to  interfere  with  the  move- 
ments of  the  rider ;  and  a  pad,  C,  may  be  placed  under  it,  so  as  to  cause 
it  to  rest  easy  upon  the  horse.  The  nozzles,  when  not  in  use,  are  held 
above  the  top  of  the  box  by  means  of  hooks,  c,  which  seize  over  rings,  d, 
upon  the  top  comers  of  the  box,  so  as  to  prevent  the  liquid  from  flowing 
out.  When  in  use,  the  rider  takes  a  tube  in  each  hand  and  proceeds  to 
sprinkle  the  rows  on  each  side. 

The  sprinkling  apparatus  of  the  Taylor  Dusting  and  Sprinkling  Ma- 
chine described  and  figured  on  p.  83  should  be  mentioned  in  this  con- 
nection. The  accompanying  Fig.  52  gives  another  representation  of  this 
machine,  but  with  the  dusting  arrangement  detached.    Leaving  out 
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those  parta  that  have  been  already  described,  this  sprinkling  apparatus 
may  be  explained  as  follows : 

The  letter  I  represents  a  metal  strap,  attached  to  the  rear  bar  of  the  frame  G,  with 
the  end  parts  bent  forwards  at  right 
angles  and  with  holes  to  receive  the 
jonmals  of  the  cylinder  H»  the  arms 
of  the  strap  thos  serving  as  springs  to 
keep  the  cylinder  in  place.  By  a  sim- 
ple arrangement,  indicated  in  the 
figore,  the  frame  G  may  be  adjusted 
higher  or  lower  to  the  standards  D, 
according  to  the  height  of  the  plants. 
In  the  upper  side  of  the  cylinder  H  are 
formed  a  number  of  small  holes, 
through  which  the  liquid  poison 
escapes  to  the  plants.  In  the  center 
of  the  perforated  side  of  the  cylinder 
H  is  formed  a  hole  in  which  is  secured 


the  tnbe  J,  through  which  the  poison  ^°-  ^^-Thb Taylor  Spbdckluio  Apparatus.  . 
is  poured  into  the  said  cylinder.  The  inner  end  of  tube  J  is  soldered  in  part  to  the 
inner  surface  of  the  opposite  side  of  the  cylinder  H  to  prevent  it  from  beivg  loos- 
ened by  the  pressure  of  the  liquid.  In  the  sides  of  the  inner  end  of  the  tube  J  are 
formed  holes  of  such  a  size  that  the  liquid  will  readily  pass  out  of  the  said  tube  into 
the  cylinder  H.  To  the  rear  side  of  cylinder  H  are  attached  loops,  K,  to  which  are 
attached  cords,  L,  which  pass  through  eyes,  M,  or  around  pulleys  attached  to  the 
rear  bar  of  the  frame  G.  From  the  eyes  or  pulleys  M  the  cords  L  pass  over  the  cyl- 
inder H,  and  are  attached  to  the  projecting  end  of  the  tube  J.  The  cords  L  serve 
to  secure  the  cylinder  H  in  place  and  limit  its  movement  when  turned  upon  its  Journals. 
One  or  more  balls,  N,  may  be  placed  in  the  cylinder  H,  which,  when  the  cylinder 
becomes  empty,  make  a  noise,  and  thus  notify  the  operator. 

If  desired,  the  cylinder  H  may  be  rigidly  secured  to  a  single  bar,  G,  attached  to  a 
single  standard,  D.  In  this  case  holes  must  be  formed  also  in  the  upper  side  of  the 
cylinder  H.  The  holes  in  the  upper  side  let  the  air  escape  in  filling,  and  admit  air  to 
cause  the  liquid  poison  to  flow  out  through  the  lower  holes.  This  construction  is  a 
little  simpler  and  cheaper  than  the  other,  but  causes  a  slight  waste  of  the  poison,  as 
some  of  the  poison  will  flow  out  through  the  lower  holes  while  the  cylinder  is  being 
fiUed. 

The  operator  may  be  protected  from  the  poisonous  liquid  by  cloth  screens  placed 
upon  the  opposite  sides  of  the  handles  B,  and  attached  at  their  upper  and  lower  edges 
to  two  pairs  of  rearwardly  projecting  bars  attached  to  the  frame- work  of  the  machine. 

The  sprinkling  apparatus  mentioned  in  connection  with  the  Bobinson 
Dusting  and  Sprinkling  machine,  described  and  figured  on  p.  77,  con- 
sists of  a  tank,  B,  for  holding  the  liquid,  and  of  a  sprinkling  tube,  0,  con- 
nected with  the  tank  and  extending  across  the  frame  and  beyond  far 
enough  to  reach  the  two  outside  rows.  This  tube  has  small  perforations, 
D,  at  the  ends,  and  also  at  the  middle,  E,  for  sprinkling  the  liquid  upon 
tluree  rows  of  cotton.  A  gate  or  valve,  F,  is  aiTanged  in  the  tank  to  shut 
oflf  the  liquid  from  the  tube  or  to  regulate  the  discharge.  The  end  of  the 
tube  is  to  be  closed  with  a  cap  or  plug,  so  that  it  can  be  opened  and  the 
perforations  be  cleaned  out 

Thb  Townsbnd  Spbin£LEB.— This  was  invented  by  Mr.  Gheorge 
Townsend,  of  Greenville  Centre,  N.  Y.  (patent  No.  212412,  February  18, 
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1879),  and  is  intended,  like  Gray's  Sprinkler,  to  be  carried  on  the  back 
of  a  person.  It  consists  of  a  tank,  with  a  stirring  arrangement,  but 
has  only  one  sprinkling  tube,  and  sprinkles,  therefore,  only  one  row  of 
plants. 

The  Willie  Sprinkler— Invented  by  Mr.  Wm.  T.  Willie,  of  Inde- 
pendence, Tex.  (patent  No.  158345,  December  29,  1874),  sprinkles  two 
rows  of  cotton  by  means  of  an  arrangement  very  like  a  common  garden 
sprinkler,  one  of  which  is  secured  on  each  side  of  a  frame  fastened 
across  a  saddle. 

The  Schanck  Sprinkler. — ^This  sprinkler,  invented  by  Mr.  Lafay- 
ette S.  Schanck,  of  Marlborough,  IST.  J.  (patent  No.  215683,  May  20, 
1879),  consists  of  the  barrel  with  a  stirring  apparatus  and  with  two 
or  more  pipes  connected  with  the  bottom  of  the  barrel,  each  having  a 
finely  perforated  nozzle.    The  whole  apparatus  is  placed  on  a  cart.  ^ 


Fio.  53.— Peck's  Spbay  Machime. 

Peck's  Spray  Machine. — A  very  good  portable  spray  machine  has 
been  invented  by  Mr.  W.  P.  Peck,  of  West  Grove,  Pa.  (Fig.  53)  consist- 
ing of  a  tank  strapped  knapsack-fashion  on  the  shoulders,  and  connected 
by  rubber  tubes  with  a  pair  of  bellows,  buckled  to  the  waist,  turned  by 
a  crank,  and  connected  with  a  movable  nozzle.  The  tank  holds  three 
gallons,  and  there  is  a  simple  device  at  the  bottom,  which,  by  the  motion 
of  walking,  keeps  the  liquid  in  agitation  and  prevents  the  poison  from 
settling.    The  liquid  issues  in  a  fine  spray  and  with  considerable  force. 

Mr.  Charles  T.  Hurd,  of  Victoria,  Tex.,  whose  machine  for  dusting  has 
been  described  and  figured  on  p.  76,  Fig.  40,  suggests  in  his  claim  that 
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by  changing  the  oscillating  screen  b,  and  inserting  a  perforated  bottom 
in  the  box  A,  and  charging  the  same  with  poisonoas  liquid,  the  latter 
may  be  atomized  by  the  current  of  air  originated  by  the  blower,  and 
thus  applied  to  the  row  of  plants  over  which  the  apparatus  is  drawn. 

It  is  evident  that  these  devices,  while  useful  in  a  small  way,  are  in- 
sufBcient  for  large  fields.  Whenever  it  becomes  necessary  to  protect 
the  cotton,  success  often  depends  on  the  rapidity  with  which  the  work 
can  be  done ;  else  the  worms  may  totally  destroy  parts  of  a  plantation 
before  the  planter  manages  to  prevent  it.  Hence  the  importance  of 
machines  which  apply  the  remedy  to  several  rows  at  once. 

Before  describing  these  machines,  it  may  be  mentioned  that  the 
Fountain  Pump,  manufactured  by  Mr.  Josiah  A.  Whitman,  of  Provi- 
dence, E.  1.5  has  been  extensively  used  in  the  South  for  applying  liquid 


Fig.  54.— Fountain  Pump. 


poison.  These  fountain  pumps  (Fig.  54)  are  too  well  known  to  need 
any  further  description.  They  are  sold  in  the  South  for  about  $10 
apiece,  including  the  rubber  hose.  The  most  common  mode  of  using 
them  is  the  following :  A  barrel  containing  the  liquid  is  put  on  a  cart  or 
wagon  and  drawn  over  the  field.  One  hand  is  employed,  if  necessary, 
to  keep  the  poison  stirred  up,  while  three  others,  each  with  one  of  these 
pumps,  apply  the  liquid  from  the  rear  of  the  wagon,  one  taking  charge  of 
the  three  inner  rows,  the  others  each  about  three  more  rows  on  either  side. 
In  the  use  of  this  and  of  all  other  pumps  it  is  advisable  to  add  a  strainer 
to  the  lower  end  of  the  hose  in  order  to  prevent  impurities  from  enter- 
ing the  valve.  In  an  emergency,  where  no  machines  are  at  command, 
these  fountain  pumps  do  excellent  service,  and  many  prefer  them  to 
other  means  of  applying  the  poison.  They  are,  however,  wasteful  of 
material,  and  the  poison  is  more  apt  to  get  on  to  the  bodies  of  those  em- 
ployed in  their  use  than  in  most  of  the  other  modes  of  sprinkling. 

Most  of  the  machines  used  for  throwing  liquid  on  a  large  scale, 
whether  patented  or  not,  are  modifications  of  one  and  the  same  idea  and 
principle,  viz,  a  barrel  or  other  vessel  to  contain  the  liquid,  a  vehicle 
to  carry  it,  a  force-pump  firmly  secured  to  the  top  of  the  barrel,  and  a 
distributing  nozzle,  or  several  of  them,  connected  with  the  discharge- 
pipe.  The  differences  they  exhibit  are  found  principally  in  the  nature 
of  the  distributors,  the  most  successful  ones  being  those  which  least 
clog,  since  it  is  almost  impossible  to  get  such  pure  water  that  there  will 
not  be  some  clogging  material,  even  where  strainers  are  used. 

The  Qoodin  Spbinklbb. — This  machine,  invented  by  Mr.  James  L. 
Goodin,  of  Montgomery,  Tex.  (patent  No.  198014,  December  11, 1877), 
is  represented  by  the  accompanying  cuts.    ^^S«  ^^  J9  a  topjd^w^nd 
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Fig.  66  a  side  view  of  the  same.    The  letter  A  represents  a  tank  or  any 
other  vessel  to  receive  the  poisoned  liqnid. 

In  the  lower  part  of  the  forward  end  of  the  tank  A  is  secured  a  discharge-pipe,  B, 
the  inner  end  of  which  is  provided  with  a  valve  or  ordinary  simp-faucet.  The  stem 
/^^T  -1  -^  C  of  the  valve  or  faucet  passes  up  through  a 

w-^     *  I  hole  in  the  top  of  the  tank  A,  and  its  upper  end 

is  pivoted  to  the  end  of  a  lever,  D,  which  ia 


G>i=iJ 


jBgr33*-T?rTfa| 


Mg.  S6.— Tmi  GooDDf  Spbinklbb:  top  yieir.  Fig.  56.^Tmi  Gooddi  SPimncLBB:  tide  view. 

pivoted  to  a  short  standard,  E,  attached  to  the  top  of  the  tank  A. 

To  the  forward  end  of  the  pipe  B  is  attached  a  cross-pipe,  F,  from  the  forward  side 
of  the  center  and  ends  of  which  project  short  pipes,  G,  having  heads,  H,  attached  ta 
their  forward  ends.  The  heads  H  are  perforated  with  numerous  small  holes.  The 
pipes  B  F  are  jointed  as  shown  in  the  drawing,  so  that  they  may  be  lengthened  or 
shortened  as  circumstances  may  require. 

The  YEAaEE  Speinkleb.— This  is  a  sprinkler  invented  by  Mr. 
George  Yeager,  of  Flatonia,  Tex.  (patent  l^o.  204410,  May  28, 1878). 
Fig.  57  is  a  part  sectional  side  view,  and  Fig.  58  a  plan  view  thereof. 

It  consists  of  a  platform.  A,  upon 
which  is  laid  a  barrel,  B,  contain- 
ing the  polsonouB  liquid.  A  rubber 
hose,  C,  connects  this  barrel  with 
the  bottom  of  a  pump-cylinder, 
D.  This  cylinder  is  supported  on. 
a  step,  A^  and  its  upper  end  held 
in  a  brace,  A^,  attached  to  a  stand- 
ard, A^,  which  rises  from  the  plat- 
form A.  E  is  the  pump-piuuger, 
connected  to  a  lever,  F,  which  is- 
pivoted  in  the  upper  end  of  the 
standard  A^.  The  liqnid  poison  is- 
forced  out  through  the  sprinklera 
G  G  G,  which  are  three  in  number, 
and  throw  the  water  in  a  fine 
mist  over  three  rows  of  cotton.  A 
rubber  hose,  I,  is  attached  to  each 
of  the  spouts  H  of  the  pump  to 
form  connection  with  the  sprink- 
lers G,  for  the  purpose  of  length- 
ening or  shortening  the  spouts, 
especially  the  two  on  opposite  sides 
of  the  pump,  and  of  detaching  and 
Fio.  58.-THB  Ykaorb  Speinklbr  :  top  view.  cleaning  the  sprinklers.    The  up- 

per end  of  the  pump-cylinder  is  left  open  and  a  spout  or  tube,  J,  is  connected  thereto- 
to  conduct  the  liquid,  which  would  otherwise  be  wasted,  back  into  the  barreL 

The  connection  of  this  waste-pipe  with  this  machine  is  the  only  point 
which  is  claimed  as  new  by  the  inventor.    The  sprinklers  or  nozzles  are 
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Fio.  50.— The  Ruhmann  Spulxklbb: 
tadinal  section. 
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not  further  described,  but  it  is  to  be  understood  that  the  spray  is  pro- 
duced in  the  same  way  as  described  in  this  class  of  sprinklers. 

The  Ruhmann  Sprinkler. — Invented  by  Mr.  Julius  P.  Euhmann, 
of    Schulenburg,    Tex.    (patent     No. 
206901  August  13,  1878).     This  does 
not  differ  in  any  essential  respect  from 
the  machines  just  described. 

Fig.  59  is  a  longitudinal  section  of 
the  machine  5  Fig.  60  shows  the  connec- 
tion of  the  pump-cylinder  with  the 
air-chamber;  Fig.  61  represents  the 
strainer;  Fig.  62,  the  nozzle,  showing 
the  arrangement  for  cleaning  the 
same ;  and  Fig.  63  shows  a  modification 
of  the  discharge-pipe. 

The  letter  a  prepresents  the  reservoir  for 
holding  the  poisoDoas  liquid;  b  is  the  pomp- 
cylinder,  in  which  the  piston  o  is  worked 
up  and  down  by  means  of  the  lever  d.  The 
lower  end  of  this  cylinder  is  made  fannel- 
shaped,  and  to  it  is  fastened  the  mbber  tube 
e  which  connects  it  with  the  strainer/.  This  strainer  is  ifaade  in  two  parts  for  the 
introdnction  of  a  straining-cloth,  g,  and  for  convenience  in  cleaning.  The  lower  end 
of  the  strainer  is  x>erforated,  and,  if  desired,  any  additional  straining  matter  may  be 
placed  between  the  perforated  bottom  and  the  cloth,  so  as  to  make  sure  that  no  sub- 
stances shall  be  forced  into  the  sprinkler  to  clog  its  action.  To  the  lower  end  of  the 
cylinder  is  secured  the  discharge- 
pipe  A,  upon  the  top  of  which  is 
formed  the  air-chamber  i.  Upon 
the  outer  end  of  the  discharge-pipe 
is  placed  the  sprinkler  I,  which  is 
round  and  flat,  as  shown,  and  perfor- 
ated about  one-half  around.  Upon 
the  top  of  this  sprinkler  is  screwed 
the  cap  or  cover  m,  secured  to  which 
is  the  brush  n.  The  handle  of  the 
brush  is  bent  at  right  angles,  as 
shown,  and  is  secured  to  the  cap  in 
such  a  manner  as  to  form,  as  it  were, 
a  part  thereof,  so  that  as  the  brush 
is  moved  around  to  clear  away  any 
obstructions  which  may  have  a  ten- 
dency to  close  up  the  fine  perfora- 
tions in  the  edge  of  the  sprinkler  the 
cap  turns  with  it.  By  means  of  this 
screw-cap  the  brush  can  be  adjusted  up  and  down  at  will,  so  that  after  cleaning  ofi 
the  perforations  the  brush  can  be  depressed  down  below  the  level  of  the  holes,  so  as  to 
be  out  of  the  way. 

Instead  of  a  single  nozzle,  there  may  be  two  or  more  used  by  simply 
changing  the  construction  of  the  discharge-pipe,  as  in  Fig.  63,  which 


>ioi^„ 


Fio.  62. 


Fio.  60.  Fio.  61.  Fio.  63. 

BuHHAi^'s  Sprikkler:  parts  referred  to. 


represents  one  made  for  the  use  of  three  nozzles. 
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Several  other  machines  of  this  class  have  been  patented^  but  as  they 
are  mere  repetitions  of  those  already  described,  and  the  patents  have 
been  obtained*  on  slight  changes  in  thepnmpand  in  the  arrangement 
for  cleaning  the  nozzles,  it  is  sufficient  to  merely  mention  those  that 
have  come  to  my  knowledge.  Mr.  J.  G.  Melcher,  of  Black  Jack  Springs, 
Tex.,  has  constructed  one,  and  obtained  a  patent  for  the  nozzle  Janu- 
ary 18,  1879.  It  is  of  the  same  shape  as  that  of  Mr.  Buhmann,  but 
without  the  brash,  and  the  cleaning  is  done  by  unscrewing  the  upper 
cover  of  the  nozzle.  Another  of  very  similar  nature  is  the  improved 
sprinkler  of  Mr.  G.  Jeager,  of  Flatonia,  Tex.,  for  which  a  patent  was 
applied  for  last  April. 

If  the  pump  of  these  machines  is  made  of  good  material,  so  as  to 
give  and  stand  a  good  deal  of  pressure,  and  if  the  nozzle  is  of  sufficient 
size,  or  if  several  smaller  nozzles  are  used,  a  fine  and  efficient,  spray  can 
be  thrown  over  fix)m  five  to  seven  rows  of  cotton  when  the  wind  is 
favorable.  In  this  way  about  40  acres  can  be  sprinkled  in  one  day.  The 
price  of  these  machines  ranges  from  $6  to  $9,  and  they  do  good  work, 
the  principal  difficulty  being  found  in  keeping  the  nozzles  clean. 

The  Johnson  Spray  Machine. — This  sprinkler,  invented  by  Judge 
Jehu  W.  Johnson,  of  Columbus,  Tex.  (patents  No.  145571,  December 
16, 1873,  and  No.  145572,  of  the  same  date),  is  not  only  the  oldest  one 
on  record  for  the  application  of  liquid  poison  on  a  large  scale,  but  pro- 
duces the  spray  in  a  novel  and  peculiar  manner. 

The  accompanying  sketch  represents  this  machine  in  operation.  It 
will  be  seen  therefrom  that  it  consists  of  a  tank  placed  upon  a  two- 
wheeled  cart.  The  pump  secured  to  the  top  of  the  tank  is  a  common 
double-acting  force  pump,  and  with  the  discharge-pipe  is  connected  a 
transverse  pipe.  These  parts  need  no  further  description,  and  nothing 
new  or  peculiar  is  claimed  for  them.  The  claim  for  the  second  patent 
mentioned  above  is  based  upon  the  addition  of  a  self-acting  pitman,  the 
arrangement  of  which  can  be  seen  in  the  sketch,  and  which  is  more  fully 
illustrated  at  Fig.  65.  The  letter  A  represents  the  tank,  B  the  platform 
of  the  cart,  which  is  provided  with  the  two  wheels,  0.  These  are  much 
smaller  than  ordinary  cart-wheels,  in  order  to  give  the  required  number 
of  revolutions  necessary  tx>  the  successful  operation  of  the  pump.  In 
order  to  place  the  cart-bed  at  such  an  elevation  as  to  pass  over  the  rows 
of  plants,  it  is  raised  by  means  of  vertical  bars,  as  will  be  seen  in 'the 
sketch.  One  of  the  wheels  G  has  a  crank-pin,  o,  attached  to  it,  at  a 
suitable  distance  from  the  center,  and  to  this  crank-pin  is  attached  the 
lower  end  of  a  pitman,  the  upper  end  of  which  is  attached  to  the  pump- 
lever  G.  The  discharge-pipe  of  the  pump  is  provided  with  a  valve  to 
regulate  the  flow  of  the  liquid.  With  the  transverse  pipe  before  men- 
tioned are  connected,  by  means  of  screw-joints,  branch  pipes  K,  which 
in  the  sketch  and  in  the  diagram  are  Ave  in  number. 

These  branch  pipes  are  made  of  cast  metal,  and  on  their  inner  sur- 
face, at  the  lower  end,  grooves,  ?,  are  formed,  either  during  the  process 
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of  casting  or  by  planing  or  cutting  them  out  afterwards.  In  the  lower 
end  of  these  branch-pii>es  a  plug  made  of  rubber  or  cork  is  inserted, 
and  a  rod  extends  from  the  plug  to  the  upper  end  of  the  tube  A;,  where 


it  engages  with  a  nut  by  which  the  plug  may  be  tightened  or  loosened. 
It  will  be  seen  that  the  liquid  passing  through  this  pipe  must  escape  by 
way  of  the  grooves  and  assume  the  form  of  spray,  and  that  by  tighten- 
ing or  loosening  the  nlug  the  size  of  the  gi'ooves  is  increased  or  dimin- 
ished. 
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Fio.  05.— JoHKBOM'8  Spray  Machinb  :  top  view. 


This  machine  makes  a  remarkably  fine  spray,  but  it  possesses  the 
same  disadvantage  as  those  akeady  mentioned,  namely,  the  ease  with 

which  the  nozzles  clog,  notwith- 
standing the  receiving-pipe  of  the 
*  pump  is  provided  with  a  strainer. 
This  I  found  to  be  a  serious  draw- 
back, requiring  frequent  stopping 
of  the  driver  and  his  dismounting 
to  remove,  cleanse,  and  readjust  the 
plugs.  The  addition  of  the  self-act- 
ing pitman  has  proved  less  useful 
than  one  would  suppose,  for  Judge 
Johnson  himself  writes  me  that 
'*  experience  has  demonstrated  the 
fact  that  it  is  about  as  easy  aud  far 
more  economical  to  work  the  pump 
by  hand-power  than  to  use  the  pit- 
man rod."  By  dispensing  with  it, 
the  tank  may  be  placed  on  any  cart  without  special  construction.  This 
machine  has  been  considerably  used,  but  its  price  ($65  without  the  cart) 
is  very  high  when  compared  with  that  of  others  here  described. 

The  following  machines  produce  the  spray  on  a  quite  different  prin- 
ciple and  one  much  better  calculated  to  prevent  clogging.  They  ai'e  all 
recently  invented,  and  by  virtue  of  their  decided  advantages  will,  in  my 
judgment,  supersede  those  hitherto  mentioned.  They  do  not  clog  up ; 
they  distribute  the  spray  over  more  rows  of  cotton,  and  they  are  sim- 
pler in  construction  and  cheaper. 

The  Waener  Saddle  Sprinkler. — A  device  very  well  spoken  of 
and  advertised  as  the  saddle  sprinkler  has  been  perfected  by  Mr.  Jack- 
son Warner,  Austin,  Tex.  The  liquid  is  contained  in  a  bag  which  is 
used  on  the  back  of  a  mule  or  horse  as  a  saddle,  the  liquid  being  forced 
out  by  the  action  of  the  feet.  I  have- not  been  able  to  see  either  the 
contrivance  or  any  specification  of  it. 

The  Binkley  Atomizer. — ^This  sprinkler,  invented  but  not  patented 
by  Mr.  J.  N.  Binkley,  of  Columbus,  Tex.,  and  herewith  illustrated,  is  one 
of  the  simplest  and  yet  one  of  the  best  in  use.  Fig.  66,  A,  represents  it 
in  operation  with  a  part  of  the  pump.  This  pump  is  the  usual  double- 
acting  force-pump  secured  to  the  top  of  a  barrel  containing  the  liquid. 
The  letter  a  represents  the  pump  cylinder,  b  the  air  chamber,  and  c  a 
transverse  tin  pipe  connected  with  the  discharge  pipe  of  the  pump  and 
having  four  of  the  atomizing  nozzles.  Fig.  66,  B,  shows  a  side  view  of  the 
atomizer  on  a  somewhat  larger  scale.  A  conical  tin  ])iece,  eZ,  is  soldered 
to  the  pipe  o,  having  at  its  end  an  orifice  much  larger  than  the  fine  i)er- 
forations  of  the  previous  machines  described.  A  circular  tin  plate,  e,  is 
soldered  to  the  lower  side  of  the  cone  d,  so  that  the  jet  of  water,  issuing 
with  great  force  fix)m  the  orifice,  strikes  the  plate  at  an  obtuse  angle 
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and  is  scattered  in  very  fine  and  far  reaching  spray.  The  large  orifice 
X>ermits  smaller  objects  to  be  thrown  out  with  the  jet,  larger  objects  be- 
ing prevented  by  a  strainer  from  entering  the  pump,  while  by  a  slight 
bending  of  the  distribuKng-plate,  so  as  to  bring  it  at  more  acute  angles 
with  the  nozzle,  the  spray  may  be  thrown  more  and  more  upward.  The 
whole  machine  is  very  light  and  simple  and  easily  made  by  any  tin- 
smith at  comparatively  trifling  cost.    The  principal  drawback  to  it  as 


Fig.  ee.— The  Bikklbt  Atojuzbb. 

at  present  constructed  by  Mr.  Binkley  is  that  it  is  made  in  one  piece,  so 
that  in  case  a  larger  object  obstructs  the  orifice  there  is  some  difficulty 
in  removing  the  same. 

This  defect  could  be  easily  remedied  by  making  the  cone  in  two 
pieces,  the  nozzle  itself  to  be  screwed  on  to  the  basal  or  soldered  piece. 
The  plates  and  the  orifices  should  be  thoroughly  cleansed  and  dried 
after  use,  in  order  to  prevent  rusting.  The  machine  with  four  spouts,  as 
in  the  figure,  throws  the  spray  over  six  or  seven  rows,  but  its  capacity 
is  easily  increased  by  lengthening  the  transverse  pipe  (o).  Its  cost  is 
less  than  $10. 

After  witnessing  this  machine  in  operation,  I  am  satisfied  that  the 
atomizing  principle  is  a  most  valuable  one,  and  that  with  modified  con- 
ducting pipes  or  tubing,  so  as  to  throw  the  spray  tcom  near  the  ground 
up  into  the  plants  and  on  the  under  surface  of  the  leaves,  as  in  Mr. 
Daughtrey's  machine  (see  p.  94),  it  will  give  great  satisfaction  because 
of  its  cheapness  and  simplicity. 

The  Sohebb  Atomizeb. — ^This  atomizer  was  recently  perfected  by 
Mr.  John  Schier,  of  EUingen,  Tex.,  and  is  on  the  same  general  princi- 
ples as  the  preceding.    For  the  spraying  arrangement  proper  a  patent 
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was  obtained  October  2, 1879.  In  the  accompanying  iUnstration  (Fig. 
67)  it  is  represented  in  operation,  attached  to  a  small  hand-pnmp  snch 
as  is  commonly  used  throughoat  the  conntry.  The  pnmp  is  to  be  con- 
nected by  ahose  with 
a  vessel  containing 
^^^-'-^^-  -  the  liqnid,  and  the 
whole  machine  to  be 
operated  fix)m  the 
rear  part  of  a  cart 
drawn  through  the 
field.  At  Fig.  68  I 
have  given  an  en- 
larged view  of  the 
atomizer  and  mode  of 
attachment,  and  at 
Fig.  69  the  same  with 
the  distributing- 
plate  disconnected, 
so  as  as  to  show  the 
Fio.  87.— thb  scHiBB  AToiazBB.  mode  of  adjustment.* 

The  nozzles  coo  are  connected  with  the  conducting  pipe  (a)  by  means 
of  a  nut  (ft),  and  throw  the  liquid  on  to  a  distributing-plate  {d)  of  brass, 
backed  and  strengthened  by  an  outer  layer  of  tin.    This  plate  is  secured 


Fio.  es.— Thb  Scbbb  Atomizbb:  nossle  and  distribater  oonneoted. 

in  place  by  means  of  a  screw  soldered  beneath  the  nozzles,  running 
through  a  tube  connected  with  and  rendered  firm  by  a  bow  (e)  soldered 
at  each  end  to  the  outer  layer  of  the  plate.    The  screw  issuing  from  this 

tube  receives  a  nut;  while  still  greater 
S  jfll  \  tfT^^^B— ^  aA  ^®^^^*y  ^®  given  to  the  plate  by  a  projec- 
y #li  ^ -^     vic'P^^*^''-^   tion,  gj  beneath,  which  fits  into  a  tube  (h) 

attached  to  the  nozzle-piece.  The  liquid, 
therefore,  strikes  the  plate  at  an  obtuse 
angle,  but  instead  of  one  jet  of  liquid,  as 
in  the  Binkley  sprinkler,  Mr.  Schier  brings 
_         _  ,    three  to  bear  on  the  same  plate,  the  orifice 

Via.  60.— Ths  Schixb  Atoiozkr:  nozzle      ^         _  ,,.  ,  ^i      t       ja 

and  difltribnter  disconnected.  of  each  uozzlc  being  as  large  as  the  head 

of  an  ordinary  pin.    This  sprinkler  can  be  operated  either  as  shown  in 

*Mr.  Schier  writes  that  in  his  sprinkler,  as  it  is  patented,  there  is  an  additional  arrangement  for 
condncting  back  the  liquid  that  drips  from  the  plate.  VTl)i)*^IV:: 
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Fig.  67  or  fastened  to  a  frame  on  a  cart.  When  the  distributor  is  held 
down  the  spray  is  directed  upward,  and  it  can  therefore  be  used  for 
spraying  the  under  side  of  the  leaves. 

The  peculiarity  of  this  machine  consists  in  the  fact  that  with  an  ex- 
ceedingly small  and  light  instrument  an  efficient  spray  can  be  pro- 
duced that  reaches  over  five  rows  of  cotton,  the  strength  of  the  dis- 
tributing apparatus  being  such  as  to  warrant  great  concentration  of 
pressure.  The  contrivance  may  be  considerably  simplified,  and  Mr. 
Schier,  who  calls  his  atomizer  the  "  Diana  Cotton  Sprinkler,'^  is  now  per- 
fecting a  machine  that  will  supply  three  of  these  atomizers  and  cover 
sixteen  rows  of  cotton  at  once,  so  that  in  one  day  from  150  to  200  acres 
may  be  poisoned. 

Euhmann's  Impboved  Atomizer. — For  his  improved  sprinkler,  a 
patent  of  which  has  been  applied  for,  Mr.  Buhmann  uses  the  same 
pump  and  tripartite  discharge-pipe  already  described  and  figured  (Figs. 
63  and  70a),  and  the  improvement  consists  in  an  entirely  new  arrange- 
ment for  producing  the 
spray.  In  Fig.  70, 
which  shows  the  im- 
proved sprinkler  in 
operation,  the  letter  a 
represents  the  dis- 
charge-pipe, &ft&  three 
rubber  tubes  (each 
about  one  foot  in 
length,  with  the  in- 
termediate somewhat 
shorter)  that  connect 
the  three  arms  of  the 
discharge-pipe  with 
the  nozzles  or  sprink- 
lers proper,  coo.  One 
of  these  is  represented 
on  a  larger  scale  in 
Fig.  71,  and  consists 
of  a  tin  pipe  about 
Fia.  71.— BuHMAifN's  iMPBovKD  atomeebb.  clght  iuchcs  in  length 

and  somewhat  funnel-shaped,  in  order  to  fit  tightly  in  the  rubber  tube. 
To  the  anterior  end  of  this  pipe  is  soldered  a  conical  nose,  a,  having 
an  orifice  of  about  the  size  of  an  ordinary  pin-head,  or  large  enough  to 
prevent  clogging  by  minute  obstacles,  larger  ones  being  prevented  from 
entering  the  pump  by  the  strainer  connected  therewith  (Fig.  61).  Oppo- 
site this  orifice,  and  almost  touching  it,  is  the  point  of  another  conical, 
hollow  piece,  6,  with  a  slightly  dilated  or  recurved  rim,  and  held  in  posi- 
tion by  a  stout  wire,  c,  soldered  on  to  its  edge  and  to  the  side  of  the  tin 
pipe.    The  liquid,  issuing  y^ith  great  force  from  the  orifice,  strikes  the 
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point  of  the  hollow  cone,  and  is  carried  in  all  directions  along  its  sides, 
when,  by  striking  the  bent  rim,  it  is  scattered  in  a  bell-shaped  spray. 

With  these  three  atomizers  the  spray  may  be  distributed  over  seven 
rows  in  calm  weather,  and  over  nine  rowS'  if  the  wind  be  favorable.  The 
price  of  the  machine,  including  the  pump,  is  $7.50.  This  form  of  sprink> 
ler  has  also  the  advantage  that  it  may  be  used  to  distribute  the  liquid 
from  below.  For  this  purpose  the  rim  of  the  distributor  should  be  bent 
back  so  as  to  form  a  more  acute  angle.  Other  changes  necessary  for 
this  purpose  have  already  been  indicated  in  treating  of  previous  ma- 
chines. 

There  is  no  doubt  but  that  these  three  atomizers  last  described  are  all 
valuable  as  embodying  a  simple  principle  which  may  be  made  use  of  at 
comparatively  little  cost,  and  both  to  throw  the  spray  on  to  the  plants 
above  or  up  among  them  from  below.  That  they  have,  in  these  respects, 
a  decided  advantage  over  all  the  other  contrivances  mentioned  will 
admit  of  no  doubt. 

The  Daughtbey  Atomizeb. — ^There  still  remains  one  machine  to 
be  described  in  this  connection  which  is  highly  interesting  for  several 
reasons:  1st,  because  it  is  the  only  one  actually  in  use  for  the  dis- 
tributing of  the  liquid  from  below;  2d,  because  the  construction  of 
the  pump  is  quite  peculiar;  and,  3d,  because  the  arrangement  for  pro- 
ducing the  spray  is  not  only  entirely  different  from  any  described  in  the 
foregoing  pages,  but  also  most  simple.  This  machine  was  invented  by 
Mr.  William  J.  Daughtrey,  of  Selma,  Ala.  (patent  No.  200376,  February  19, 
1878).  The  accompanying  sketch  (Fig.  72)  represents  it  as  it  appears. 
It  consists  in  the  main  of  a  pump,  which  is  made  self-operating  by  means 
of  a  pulley,  and  which  forces  air  into  the  receiving  tank  and  into  a  com- 
pression cylinder  connected  therewith,  thus  supplying  the  pressure 
necessary  for  the  production  of  the  spray.  As  will  be  seen  from  the 
sketch,  a  transverse  distributing  pipe  is  connected  with  a  number  (four 
in  the  sketch)  of  vertical  pipes  recurved  at  the  ends,  which  receive  the 
nozzles,  one  of  which  is  represented  in  section  in  the  accompanying  Fig. 
73.  The  nozzle  N,  which  is  screwed  onto  the  pipe,  has  a  closed  end,  n, 
provided  with  two  openings,  n\  oppositely  inclined,  so  that  the  jets 
delivered  through  them  meet  at  a  point  near  n  and  deflect  and  disperse 
each  other  so  as  to  form  an  extremely  fine  spray.  The  openings  n^  are 
hirge  enough  to  avoid  being  obstructed  by  small  obstacles,  and  the 
spray  produced  by  the  two  inclined  jets  is  at  once  copious  and  powerftd. 

The  following  is  a  more  detailed  description  of  the  machine,  very 
much  in  the  inventoi^s  own  words.  Fig.  74  being  a  vertical  section  and 
Fig.  76  a  detailed  view  of  the  axletree,  showing  the  parts  connected 
therewith  in  section: 

In  the  drawings,  A  represents  the  frame  of  a  vehicle,  B  B  the  wheels,  and  C  C^ 
the  two  axles  constituthig  the  axletree,  which  have  their  bearings  c  fastened  below  the 
frame  A.  Between  the  bearings  o  the  axles  C  C  are  provided  with  shonldersc^,  whereby 
they  are  prevented  from  parting  with  each  other  longitudinally,  while  a  socket,  c^, 
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^t  the  inner  end  of  the  axle  C^  incloses  the  inner  end  of  the  axle  C,  and  thereby  pre- 
vents both  axles  from  moving  out  of  line.  The  two  said  axles  may  be  coupled  by  means 
of  a  pin,  e*,  inserted  into  the  socket  c^  and  axle  C,  but  usually  it  is  omitted,  and  the  axles 


p 
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m\M!^ 
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mm- 
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C  C^  are  allowed  to  revolve  independently  of  each  other.     The  hubs  b  of  the  wheels  B 

B  arc  provided  with  set-screws  b^  or  coupling-pins  ¥f  or  with  both,  in  order  to  fasten 

them  to  the  axles  C  C.    The  use  of  the  set-screw  ¥  and 

pin  b-  may  be  dispensed  with  to  allow  the  wheels  to  run  I 

loosely  on  the  axle,  in  which  case  a  collar,  C'^,  is  placed  on  | 

either  side  of  the  hub  6,  with  a  set-screw,  c*,  to  keep  the 

wheel  from  sliding  longitudinally  on  itt?  axle.     The  de 

flcribed  application  of  the  wheels  B  Bto  their  axles  serves  to  enaJile  the  operator.  |o.^t 
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Fig.  74.~Daughtrbt  Atomizer:  sectional  view. 


them  at  any  distance  apart  required  to  suit  the  distance  apart  of  the  rows  of  any  field 
to  be  operated  upon. 

The  axle  C  is  provided  with  a  pulley,  D,  which,  by  means  of  a  belt,  drives  a  pulley 
on  one  end  of  a  shaft,  e.    The  shaft  e  runs  in  bearings  e^  fastened  to  the  top  of  the 

frame  A,  and  has  a  pulley,  E», 
at  the  other  end,  which,  by  • 
means  of  a  belt,  e^,  drives  a 
pulley,  F,  on  a  shaft,  /.  The 
shaft/  is  secured  in  a  central 
position  to  the  ends  of  a  bar- 
rel, G,  by  means  of  stuffing- 
boxes,  and  inside  the  barrel 
G  is  provided  with  a  number 
of  agitator-arms,  /=,  for  the 
purpose  of  stirring  the  con- 
tentfi  of  the  barrel. 

The  shaft  e  is  also  provided 
with  an  eccentric,  H,  which 
operates  a  pump,  I,  of  ordi- 
nary construction.  The  sup- 
ply-pipe i  of  the  pump  I  is 
adapted  to  have  a  hose  at- 
tached to  it  when  water  is  to 
be  pumped.  The  discharge- 
pipe  i^  of  the  pump  I  passes 
through  the  barrel  G  near  its 
bottom  part,  and  is  closed  up 
at  the  end  with  a  plug,  which 
is  removed  when  the  pipe  is 
to  be  cleared. 

Within  the  barrel  G  the 
pipe  i*  is  provided  with  per- 
forations, P,  through  which 
either  air  or  water,  as  the 
case  may  be,  is  forced  by  the  pump  I  into  the  barrel  G.  The  barrel  G  is  provided 
with  an  opening  in  its  top  part,  through  which  its  charge  is  supplied,  and  which, 
during  the  operation  of  the  machine,  is  closed  with  a  screw-plug  g.  The  barrel  G 
communicates  with  an  air-vessel,  J,  by  means  of  a  pipe,  K,  which  has  a  valve  or  cock, 
R,  for  the  purpose  of  stopping  such  conmiunication  when  desired. 

The  air-vessel  J  has  a  spring  safety-valve,  jj  of  common  construction,  which  pre- 
vents the  bursting  of  the  barrel  G  and  the  vessel  J,  by  too  great  a  pressure  of  air.  A 
cock,^',  at  the  bottom  of  the  vessel  J  serves  to  let  off  water  accidentally  deposited 
there. 

From  the  bottom  of  the  barrel  G  a  pipe,  L,  conducts  the  charge  of  said  barrel  to  a 
distributing-pipe,  M,  which  is  provided  with  a  number  of  small  pipes  which  are  con- 
nected with  the  nozzles  N,  already  described. 

The  oi>eration  of  this  machine  is  as  follows :  The  barrel  G  is  filled  with  the  liquid 
either  through  its  upper  opening,  or  while  the  machine  is  stationary,  by  throwing  the 
belts  D  and  ^  off  the  pulleys  and  operating  the  pump  by  turning  the  shaft  e  by  means 
of  crank-handles.  For  this  purpose  the  pump  is  provided  with  a  hose  at  i  for  lifting^ 
the  water  from  a  pond  or  well  near  by.  When  the  machine  is  in  motion  the  eccentric 
H  on  the  shaft  e  operates  the  pump  I,  which  forces  air  into  the  barrel  G  through  the 
openings  i^  of  the  pipe  i^.  In  leaving  the  openings  i'  the  air  makes  its  way  up  through 
the  water  in  the  barrel,  and  produces  a  continuous  and  powerful  agitation,  whereby 
the  water  is  thoroughly  combined  with  its  poisonous  admixtures.    The  air  is  led  ftom 
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the  barrel  G  throngh  the  pipe  K  into  the  air-vessel  J,  firom  which  it  exerts  its  pres- 
sure upon  the  surface  of  the  water.  When  a  sufficient  pressure  is  obtained  the  stop- 
cock O  is  opened,  whereby  the  water  is  forcecl  into  the  pipes  L,  M,  and  m,  and  thence 
through  the  nozzles  N.  If  the  pressure  of  air  within  the  barrel  G  and  the  air-vessel 
J  becomes  too  great,  the  surplus  is  let  off  by  the  safety-valve^*  into  the  air.  At  the 
same  time  the  pulley  ^  moves  the  shaft /and  the  agitator-arms />,  whereby  the  agita- 
tion of  the  liquid  by  the  air  forced  through  the  openings  P  is  increased  in  force. 

The  inventor  of  this  machine,  who  is  a  practical  machinist,  has  proba- 
bly given  more  time  to  it  than  has  been  given  to  any  of  those  described 
in  this  bnlletin,  his  object  being  at  once  to  accomplish  the  desired  end 
of  throwing  a  fine  spray  fix)m  below,  to  pass  over  tall  cotton  without  in- 
juring it  and  to  save  labor.  The  great  objection  to  the  machine  is  its 
complication,  expensiveness,  and  weight.  It  differs  from  the  Johnson 
machine  in  that  the  wheels  are  so  widely  separated  that  they  include 
two  rows  of  cotton,  and  the  whole  machine  is  so  elevated  that  the  tongue 
is  on  a  level  with  the  backs  of  the  animals  which  draw  it,  and  the  cross- 
tree  is  connected  to  a  peculiar  saddle,  so  that  the  whole  weight  of  the 
machine  falls  upon  the  back.  In  practice  this  is  found  to  be  very  gall- 
ing to  the  animals,  and  various  modifications  have  already  suggested 
themselves  to  the  inventor.  There  is  little  hope  of  this  machine  coming 
into  use  until  Mr.  Daughtrey  succeeds  in  materially  reducing  its  weight 
and  cost,  notwithstanding  the  excellence  of  many  of  its  features. 

Machines  for  applying  Vapors. 

Several  years  before  mineral  poisons  came  into  use  against  the  Cotton 
Worm  two  machines  were  invented  and  patented  tor  the  wholesale  de- 
struction of  the  insect.  They  are  of  interest  here  as  illustrating  the  first 
attempts  made  to  destroy  the  pest  by  machinery.  One  of  them  is  more 
particularly  worthy  of  mention,  as  it  aims  to  apply  one  of  the  deadliest 
materials  against  insect  life  known,  viz.,  oil,  and  this  in  the  shape  of  vapor. 
The  other  is  intended  to  apply  sulphur  vapor.  Whether  these  machines 
were  ever  in  use  or  whether  they  ever  did  any  effective  work  is  ex- 
tremely doubtful,  but  it  is  certain  that  they  are  to-day  superseded  by 
the  atomizers  already  described.  The  accompanying  descriptions  of 
them  have,  therefore,  historical  rather  than  a  practical  value. 

The  Steinmann  Vaporizer.— This  was  invented  by  Mr.  Charles 
Steinmann,  of  Napoleonville,  La.  (patent  No.  74165,  February  4,  1868). 
Its  character  may  be  thus  briefly  given :  Steam  is  raised  by  a  transport- 
able steam-boiler  and  issues  from  a  series  of  jet-pipes  or  nipples.  At 
the  same  time  some  cheap  oi],  as  kerosene,  lard,  or  cotton-seed  oil,  is 
made  to  drip  from  a  reservoir  over  the  orifices  from  which  the  steam 
escapes.  The  oil  is  thus  vaporized  and  envelops  the  rows  of  plants  be- 
tween which  the  machine  is  to  be  drawn.  The  inventor  claimis  that  the 
vapor  kills  the  worms  without  injuring  the  plant,  and  that  one  applica* 
tion  will  protect  the  field  for  the  rest  of  the  season,  and  that  his  inven- 
tion "  upon  its  general  use  will  finally  exterminate  every  tribe  of  insect,'* 
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&c.    It  is  hardly  necessary  to  say  that  the  two  latter  claims  are  Utopian 
and  extravagant. 

The  following  is  a  description  of  this  machine  in  the  inventor's  own 
words ;  the  Fig.  76  being  a  side  elevation,  and  Fig.  77  a  rear  end  view 
of  the  machine : 

A  represents  the  receiver  or  reservoir  to  contain  the  oil,  and  B  a  funnel  for  sopplying 
the  boiler  with  water,  and  which  connects  directly  with  a  heater,  E,  that  is  placed 

on  top  of  the  boiler,  instead  of  with 
the  boiler  proper,  in  which  heater  a 
supply  of  water  is  always  kept,  to  be 
heated  by  the  radiation  of  heat  &om 
that  part  of  the  boiler  or  sheU  of  the 
boiler  on  which  it  rests.  The  in- 
terior of  the  heater  is  connected  with 
the  interior  of  the  boiler  F  by  two 
pipes,  H  and  O,  which  are  each  pro- 
vided with  a  stop-cock.  By  this 
mode  of  connection,  the  water  in  the 
heater*  can  be  retained  or  driven  into 
the  boiler  at  pleasure,  it  being  only 
necessary  to  keep  the  cocks  closed  to 
retain  it,  or  to  open  them  to  force  the 
water  into  the  boiler.  The  latter  re- 
sult is  accomplished  by  the  pressure 
of  the  steam  througli  pipe  H,  the 
water  goinfx  iuto  the  boiler  through 
lipe  0.  Whenever  the  water  is 
thrown  out  of  the  heater  into  the 
boiler,  the  former  should  be  refilled  through  the  funnel  B,  the  stop- cock,  in  the  short 
pipe  B  to  which  it  is  attached,  being  opened  to  aUow  the  water  to  enter.  On  top  of 
the  boiler,  at  some  point  between  its  rear  end  and  the  heater  £,  a  I'erpendicular  pipe, 
0,  is  inserted  into  it,  which  pipe  should  be  long  enough  to  carry 
its  upper  end  to  a  height  somewhat  above  the  tallest  cotton- 
plants.  The  pipe  C  is  provided  with  a  stop-cock,  D,  and  con- 
nects at  its  upper  extremity  with  a  cross-pipe,  M,  of  the  form 
as  shown  at  Fig.  77,  and  to  approach  very  near  the  ground  at 
both  its  ends.  In  that  portion  of  the  pipe  M  that  is  horizontal 
are  two  stop-cocks,  one  upon  either  side  of  the  point  of  connection 
with  pipe  C,  which  serve  the  purpose  of  stopping  the  issue  of 
steam  either  entirely,  or  upon  one  side  only  of  the  machine.  At  a 
point  near  and  below  the  flexures  or  elbows  of  the  pipe  M  at 
which  it  turns  towards  the  ground,  on  both  sides  of  the  machine, 
and  from  this  point  down  to  the  two  extremities  of  the  said  pipe, 
at  short  intervals,  are  inserted  small  short  pix>es  a,  which,  dimin- 
ishing in  size  to  their  extremities,  where  they  come  very  nearly 
to  a  point,  serve  as  vents  or  jets  for  the  escaping  st«am  when  the 
machine  is  in  operation.  Placed  alongside  the  pipe  M,  in  front  of 
it,  and  in  contact  with  it  everywhere,  excepting  only  for  a  little 
space  near  its  top  part,  where  it  bends  forward,  as  shown  at  Fig. 
76,  is  another  pipe,  K,  exactly  corresponding  with  pipe  M  in  size 
and  shape,  and  provided  with  the  same  number  of  precisely  simi- 
lar jet-pipes,  a,  that  are  so  placed  as  to  be  exactly  over  the  corre- 
sponding jets  in  pipe  M,  that  is  to  say,  at  their  extremities,  and  in 
the  closest  possible  contact  therewith.  The  object  of  this  is  to  insure  the  dripping 
of  the  oil  over  the  orifices  from  which  the  steam  escapes.    Over  the  center  of  the  upper 
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and  horizontal  section  of  pipe  K,  and  connectiDg  therewith  by  a  short  pipe,  d,  is  placed 
the  reservoir  A  for  oil.  8top-cocks  in  the  pipe  K,  near  to  and  upon  each  aide  of  the 
pipe  d,  prevent  a  flow  of  oil  down  either  end  of  said  pipe  K,  or  permit  it  to  flow  into 
both  or  only  one  end,  as  occasion  may  require,  at  the  pleasure  of  the  operator.  A  plat- 
form in  firont  of  the  boiler  or  furnace  is  provided  on  which  a  supply  of  fuel  may  be 
carried,  a  light  railing  or  lattice-guard  on  the  sides  of  the  platform  protecting  it.  A 
driver's  seat,  P,  is  placed  on  this  platform  under  which  a  vessel  of  oil  may  be  carried, 
as  well  as  other  things  needed  in  the  operation  of  the  machine.  This  invention  may 
be  of  any  dimensions,  to  be  drawn  by  one  or  more  horses. 

The  Pebl  Vapor-Geneeatoe. — ^This  was  inveDted  by  Dr.  M.  Perl, 
of  Houston,  Tex.  (patent  No.  91365,  June  16, 1869),  for  the  purpose  of 
destroying  the  worms  by  means  of  sulphur  vapor,  and  consists,  in  the 
main,  of  a  gas-generator,  which  is  placed  on  a  cart,  intended  to  be  drawn 
between  two  rows  of  cotton,  and  provided  with  a  fire-box  and  a  pair  of 
bellows,  which  are  worked  by  means  of  a  pulley. 

The  accompanying  diagrams  (Fig.  78)  represent  this  machine,  the 
upper  figure  being  a  vertical  sectioh  and  the  lower  a  side  elevation. 

Upon  the  wagon  A  is  placed  the  gas-generator 
B,  consisting  of  a  fire-box,  c,  separated  from 
the  lower  part  of  the  generator  by  a  concavo- 
convex  bottom  &, 

To  the  npper  chamber  D  of  the  generator  is 
attached  one  end  of  the  blower  or  bellows  £. 
This  beUows  is  provided  with  a  shaft,  d,  upon 
which  are  secured  metal  wings,  d'. 

On  one  end  of  the  shaft  d  is  attached  the  cog- 
wheel e,  gearing  into  the  cog-wheel  ef,  secured 
to  the  wagon-wheel  G.  The  other  end  of  the 
shaft  is  provided  with  a  crank,  /,  which  is  at- 
tached to  npper  end  of  pitman  i,  the  lower  end 
of  this  pitman  being  attached  to  the  x>edal  A, 
secured  to  pendauts  h'  A',  attached  to  the  under 
side  of  the  axle-tree  H.  G''  is  a  hose,  with  a 
perforated  nozzle,  m,  and  stop-cock,  n,  which  is 
attached  to  the  top  of  the  gas-generator.  M  is 
the  chimney. 

The  machine  can  be  operated,  when  in  mo- 
tion or  stationary,  in  the  foUowing  manner: 

A  fire  is  made  in  the  fire-box  o,  and  a  certain 
quantity  of  sulphur  is  placed  in  the  gas-gen- 
erator B,  in  order  to  form  sulphureous  gas.  The 
blower  E  is  set  in  operation,  when  in  motion, 
by  the  cog-wheels  e  ef,  and  when  stationary,  by  detaching  the  cog-wheel  e',  and  attaching 
it  to  the  crank/. 

The  action  of  the  blower  or  bellows  wiU  notonlyfhmish  sufficient  air  in  forming  sul- 
phureous gas,  but  it  will  also  force  the  gaa  through  the  hose  to  any  desired  point. 

Aside  of  the  circumstance  that  only  two  rows  of  cotton  are  supplied 
at  once  with  vapor,  it  is  very  doubtful  whether  the  worms  are  killed  by 
sulphur  vapor  in  the  open  air,  judging  from  its  effects  on  other  insects 
when  not  confined. 

Finally,  in  this  connection  it  is  well  to  state  that  Mr.  Oharles  T.  Hurd, 
of  Victoria,  Tex.,  whose  machine  for  dusting  has  already  been  described 
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(p.  76),  suggests  that  with  some  slight  changes  it  can  be  converted  into 
a  vaporizer,  so  as  to  throw  a  jet  of  poisonous  vapor  on  the  plants. 

DESTRUCTION  OF  THE  MOTH. 

Easy  as  it  may  seem  to  prevent  the  mischief  done  by  the  worms  by 
trapping  or  otherwise  killing  the  parent  moths,  and  notwithstanding 
the  fact  that  one  method  of  attracting  them  has  been  known  and  used 
for  very  many  years,  and  that  another  method  of  doing  so  has  been 
more  recently  discovered,  yet  the  results  that  have  followed  the  attempts 
to  destroy  or  exterminate  the  moths  by  these  methods  are  not,  as  a  rule, 
encouraging.  The  unsatisfactory  results  may  be  attributed  to,  first^  lack 
of  concerted  action;  and,  second^  delayed  attempts  to  kill  when  the  moths 
had  already  become  too  numerous  and  the  worms  had  done  considerable 
damage. 

It  has  already  been  remarked,  witii  regard  to  the  first  point,  that  con- 
certed action  over  the  whole  cotton- growing  country  cannot  be  expected; 
but  if  the  planters  in  those  more  or  less  limited  districts  that  are  known 
as  the  distributing  centers  of  the  insect,  or  even  in  those  particular 
spots  where  the  worms  appear  and  reappear  year  after  year,  would 
make  earnest  effort,  at  the  right  time,  to  trap  and  kill  the  moths,  there 
is  little  doubt  but  that  the  excessive  increase  of  the  insect  would  be 
either  retarded  or  prevented.  If  this  pest  is  suffered  to  increase  until 
the  third  or  fourth  generation,  any  attempt  to  lessen  the  number  of 
worms  by  killing  the  moths  will  necessarily  prove  futile.  To  make  this 
method  of  preventing  injury  of  any  avail,  action  must  be  taken  early  in 
the  season. 

Lamps  for  attraxfting  the  Moth. 

That  the  moth  is  attracted  by  light  is  an  old  and  well-known  fact,  and  in 
the  days  of  slavery  the  only  remedy  generally  used  by  planters,  besides 
the  hand-picking  of  the  worms,  was  to  light  large  fires  in,  or  have  burn- 
ing torches  carried  through,  the  fields  at  night.  It  is  impossible  to  say  at 
the  present  time  whether  or  not  these  efforts  were  successful,  but  it  re- 
mains a  certainty  that  in  "worm  years"  the  progress  of  the  ravages  has 
never  been  prevented  by  such  means.  It  is  almost  needless  to  remark 
that  in  those  days,  as  in  the  present,  such  means  were  generally  resorted 
to  when  the  moths  had  become  quite  numerous,  and  when,  therefore,  no 
success  could  be  expected. 

Special  fires  intended  for  this  purpose  were  generally  made  of  dry 
wood  placed  upon  earth  elevated  on  platforms.  While  for  the  reasons 
here  given  I  have  little  faith  in  the  utility  of  such  means  at  any  other 
season  than  early  spring,  yet  the  practice  of  cleaning  the  fields  of  all 
rubbish  and  old  stalks  by  making  large  bonfires  in  winter — a  practice 
that  prevailed  before  the  war,  but  which  has  been  largely  abandoned 
since — ^is  greatly  to  be  commended  on  general  grounds. 

It  has  been  found  troublesome,  and,  in  some  parts  of  the  country  even 
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expensive,  to  keep  up  large  fires  during  the  whole  or  greater  part  of  the 
uight ;  and  during  the  last  decade  a  great  many  lamps  have  been  in- 
vented to  take  the  place  of  fires.  A  lamp  is  more  effective  in  attracting 
the  moths  than  is  a  large  open  fire;  for  the  heat  and  smoke  of  the  latter 
scare  away  great  numbers.  Where  lamps  are  employed  there  must  be 
connected  with  them  devices  to  kill  the  moths  that  are  attracted  by  the 
light,  and  such  killing  is  best  accomplished  by  placing  the  lamps  in 
pans  filled  with  various  substances  of  a  sticky  or  destructive  nature. 

During  the  earlier  part  of  last  summer  extensive  experiments  were 
made  by  Mr.  Schwarz  to  test  the  eflScacy  of  lamps.  Though  it  was 
already  too  late  in  the  season  to  check  the  increase  of  the  insect,  some 
of  the  results  are  not  without  interest.  The  number  of  moths  nightly 
killed  by  a  single  lamp  varied  very  much  according  to  its  location,  but 
averaged  not  more  than  six  specimens  in  the  latter  part  of  June,  the 
number  increasing  rapidly  during  the  next  month.  It  was  also  found 
that  these  lamps  attract  and  kill  an  immense  number  of  other  insects. 
Among  these  are  many  injurious  insects,  as  Heliothis  armigera  (the  pa- 
rent of  the  Boll  Worm),  which,  by  the  way,  appears  to  be  more  readily 
attracted  than  the  Cotton  Moth,  and  several  species  of  May-beetles 
(Lachnosterna)  and  others ;  but  also,  unfortunately,  large  numbers  of  the 
natural  enemies  of  the  Cotton  Worm,  as  the  nocturnal  Tiger-beetles, 
Ground-beetles,  and  some  of  the  Heteroptera  already  mentioned.  It  be- 
comes questionable,  therefore,  whether  the  lamps  are  not  more  produc- 
tive of  harm  than  good,  especially  at  times  when  the  moths  are  numer- 
ous. However,  if,  as  is  doubtless  the  case,  the  hibernating  moths  fly 
about  early  in  the  spring,  then  this  will  be  the  best  time  to  use  lamps 
in  places  where  the  moths  have  been  seen  flying,  as  in  the  vicinity  of 
gin-houses,  &c.  In  the  month  of  March  and  in  the  earlier  part  of  April 
they  should  be  placed  at  such  spots  in  the  fields  where  the  first  worms 
had  been  observed  in  previous  years. 

Experiments  made  under  my  direction  have  proved  that  during  moon- 
light nights  fires  or  lamps  have  but  little  attraction  for  the  moths,  and, 
further,  that  better  results  are  obtained  before  than  after  midnight. 

The  only  instance  with  which  I  am  familiar  where  lamps  (those  made 
by  Colonel  Lewis  and  hereafter  described)  have  been  used  on  a  suffi- 
ciently large  scale  to  fully  test  their  efficacy,  is  that  around  Heame, 
Tex.,  in  1878.  Over  1,000  lamps  were  used  in  that  vicinity  during  a 
period  of  several  weeks,  and  while  it  was  tnie  that  cotton  was  not 
injured  that  year,  the  same  was  equally  true  throughout  that  whole 
section  of  the  country ;  so  that  it  was  impossible  to  draw  any  satisfac- 
tory conclusions.  Still,  where  they  were  used  pretty  extensively  the 
present  year  they  did  not  prevent  final  injury  to  the  cotton,  and  where 
but  a  few  are  used  in  some  particular  fields,  it  is  undoubtedly  true,  and 
in  accordance  with  general  experience,  that  more  harm  than  good  ensues 
to  the  individual  using  them — the  moths  being  allured  from  other  fields 
and  firequently  laying  their  eggs  before  perishing.  The  worms  are,  con- 
sequently, often  more  numerous  at  such  centers  than  elsewhere.         t 
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The  following  enumeration  of  lamps  for  attracting  and  killing  the 
moth  is  by  no  means  a  complete  one.  Some  of  the  inventions  are  no 
longer  nsed,  and  descriptions  or  samples  of  them  unattainable ;  others 
are  mere  copies  of  such  as  are  here  described,  and  are  therefore  omitted ; 
while  still  others  are  too  complicated  and  expensive  to  warrant  mention. 
A  few  words  have  still  to  be  said  concerning  the  mixture  to  be  used,  in 
connection  with  the  lamps,  for  killing  the  moth.  Almost  any  sticky 
substance,  such  as  paint,  tar,  molasses,  soap-suds,  &c.,  will  answer  the 
purpose;  but  the  cheapest  and  most  effective  means 
is  to  half  fill  the  pan  with  water,  and  then  pour  in 
about  a  table-spoonful  of  kerosene.  The  mixture 
can  be  strained  off  in  the  morning  and  used  again. 
The  lamps  may  be  divided  into  two  classes — those 
which  are  to  be  kept  stationary,  and  those  which 
are  to  be  drawn  or  carried  through  the  fields. 

The  Gabbett  Lamp. — This  was  invented  by 
Mr.  James  G.  G.  Garrett,  of  Port  Gibson,  Miss.,  in 
November,  1872.  The  accompanying  Fig.  79  is  a 
side  view,  partly  in  section,  of  the  same.  The  letter 
A  represeuts  a  stake  driven  into  the  ground,  with 
a  plank  (B)  nailed  to  the  upper  end.  Upon  this 
point  is  placed  a  sheet- iron  pan  (C)  about  18  inches 
wide  and  2  inches  deep.  In  the  center  of  the 
79.-THB  garrkit  P^^  is  a  block  or  support  (D)  about  two  inches  high, 
Lamp.  upon  which  is  set  an  ordinary  lantern  (E),  which  is 

kept  in  place  by  being  secured  to  the  edges  of  the  plank  (B)  by  two  or 
more  cords  (F),  Into  the  pan  (C)  some  coal-tar  or  molasses,  or  other  suita- 
ble material,  is  poured  so  as  to  a  little 
more  than  cover  the  bottom  thereof. 
The  Binkley  Lamp. — Mr.  J.  K. 
Binkley,  of  Columbus,  Tex.,  uses  a 
lamp  which  I  herewith  illustrate  (Fig. 
80).  It  is  essentially  the  same  as  the 
foregoiug,  and  consists,  like  Garrett's 
lamp,  of  a  tin  plate  which  may  be 
rectangular  or  round,  and  which  is 
placed  on  a  board,  nailed  to  the  upper 
end  of  a  stake  or  pole.  A  lantern  of 
the  form  shown  in  the  figure  is  sol- 
dered to  the  centre  of  the  plate,  the 
cover  of  which  lantern  has  openings 
to  aid  ventilation,  and  may,  when 
necessary,  be  removed.  A  common 
kerosene  lamp,  with  or  without  chim- 
ney, is  placed  in  the  lantern,  and  the  pan  is  half-filled  with  water  and  a 
little  kerosene  on  top,  or  with  soap-suds,  or  mola^sses,  &c. 


Fig. 


Fio.  80.— Thk  Binklbt  Lamp. 
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A  siinilar  but  still  simpler  lamp,  first  made  by  Ck)l.  Charles  Lewis,  of 
Heame,  Tex.,  has  for  some  time  been  in  use  in  the  fields  in  the  Brazos 
Biver  bottom,  it  consists  of  the  nsnal  shallow  tin  plate  placed  upon  a 
board  that  is  nailed  to  the  npper  end  of  a  stake  or  post.  In  the  middle 
of  this  pan  is  placed  a  common  kerosene  lantern,  large  enough  to  bum 
the  whole  night,  or  at  least  the  larger  part  thereof.  In  1878  the  planters 
near  Heame,  Tex.,  were  nightly  burning  over  1,000  of  these  lamps 
during  a  period  of  several  weeks.  The  cost  of  this  lamp,  with  the  tin 
pan,  IS  between  30  and  40  cents,  and  the  cost  of  burning  it  one  night 
about  one  cent.  One  lamp  is  generally  used  for  every  five  acre  s  where 
the  land  is  level,  but  at  shorter  intervals  where  it  is  rolling. 

The  McQueen  Lamp. — ^This  again  does  not  materially  differ  fix)m 
the  others  so  far  mentioned.  Patented  by  Mr.  B.  F.  McQueen,  of  Man- 
ack,  Ala.  (No.  166124,  July  27, 1875),  it  consists  of  an  ordinary  lantern 
which  is  secured  to  the  center  of  a  shallow  basin,  beneath  which  is  fast- 
ened a  tube  intended  to  fit  on  a  post  or  stake.  At  the  top  of  the  lantern 
is  a  horizontal  screen  of  tin,  forming  a  refiector  and  sen  Ing  also  to  pre- 
cipitate the  insects  in  the  pan  below. 

The  BiaEL  Lamp. — Invented  and  patented  by  Mr.  Mark  Eigel,  of 
Ala.  (patent  dated  January  28, 1873),  this  lamp  differs  only  in  being 
made  so  as  to  hang  by  a  ring,  and  in  the  lantern  having,  in  addition  to 
a  horizontal  reflector,  several  vertical  ones. 

There  is  another  class  of  lamps  of  a  still  simpler  nature,  consisting  of 
a  torch-light,  large  enough  to  prevent  its  being  extinguished  by  the 
wind,  and  placed  in  the  middle  of  a  tin  pan.  While  cheaper  than  those 
with  a  steady  light  they  are  decidedly  less  eflective,  and,  moreover, 
they  consume  more  oil.  The  simplest  lamp  of  this  class  is  a  stout  bottle 
filled  with  kerosene  and  mounted  with  a  wick. 

The  Walkee  Lamp. — ^This  has  been  constructed  by  Mr.  John  E. 
Walker,  of  Winchester,  Tex.,  and  is  repre-  a 

sented  herewith  (Fig.  81).    It  consists  of  A 

the  usual  tin  pan  placed  on  a  post,  and  of  w 

a  short,  funnel-shaped  pipe  soldered  to  its  ^i 

center.    A  second  hollow  tube  of  the  same  Jm 

shape,  inverted,  is  attached  to  the  bottom  I^H 

of  the  oil-reservoir  so  as  to  fit  firmly  over  I  { fl 

the  first.    The  reservoir  has  at  the  top  a        ^^-^^^^-^ —  71  — "IT^  ^ 
raised  mouth,  with  a  worm,  through  which  ^f*^^***'   /^,^^te^^ 

the  oil  is  poured  and  on  to  which  the  wick-  ^^.^ ^^^^^^^Oj 

tube  is  screwed  as  in  the  figure,  the  lower  ^      „,.,^;,;;[jj|[|'||iTllll^^^^ 

part  of  the  tube  which  enters  the  reservoir  ||| 

being  perforated.    The  shoulder  above  the  "■ 

screw  is  designed  to  prevent  the  falling  of      ^'  ^-'^  "^^""^  ^^'^• 

cinders  or  fire  into  the  kerosene. 
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One  of  the  simplest  lamps  is  that  which  I  herewith  illostrate  (Fig.  82). 
It  has  been  extensively  used  and  is  a  mere  modification  and  simplifica- 
tion of  the  Walker  lamp.  The  reservoir  is  here  soldered  to  the  center 
of  the  pan,  and  the  wick-tube  to  the  top  of  the  oil-reservoir.  The  oil  is 
pouied  in  through  an  opening  near  the  edge  of  the  top  of  the  reservoir. 


Fig.  82.— SiMPLB  FORM  OP  LAHP. 

The  Pugh  Lamp. — ^Another  somewhat  more  complicated  contri- 
vance of  this  class  is  that  in- 
vented by  Mr.  Edward  D.  Pugh, 
of  Fort  Plain,  Iowa  (patent  No. 
130390,  August  13, 1872).  Fig.  83 
shows  that  it  consists  of  the  usual 
shallow  pan  A,  wherein  is  placed 
a  rectangular  case,  B,  made  of 
glass  and  sheet-iron,  with  short  feet 
attached  to  its  bottom  and  with  a 
cover,  c.  The  bottom  is  perforated 
for  ventilation,  and  a  lamp,  D,  is 
placed  within  the  case.  So  far 
there  is  nothing  particular  about 


Fig.  83.— The  Puoh  Lamp. 


this  lamp,  but  it  has.,  in  addition,  an  arrangement  to  increase  its  attract- 
iveness to  the  moths.  Around  the  case  is  a  frame,  a  a,  with  tubes,  b  b, 
attached  to  the  inside  and  aperture  communicating  with  the  outside. 
B  represents  a  common,  long-necked  bottle  placed  on  one  of  the  tubes  6, 
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on  the  inside  of  the  case.  The  number  of  the  frames  and  of  the  tubes 
may  vary,  but  on  each  of  them  a  bottle  is  placed  cM)ntaining  hone^^  and 
-wax,  or  other  suitable  bait  that  is  attractive  to  moths,  which  are  conse- 
quently not  only  attracted  by  the  light,  but  by  the  smell  of  the  baits, 
and  are  either  killed  by  falling  in  the  pan  or  by  passing  through  the 
ai)ertures  into  the  bottles,  from  which  they  cannot  escape. 

Lamps  in  Motion.— As  a  result  of  the  observation  that  the  moths 
that  are  flying  in  the  field  are  not  so  readily  attracted  by  a  stationary 
light  as  by  one  in  motion,  the  two  following  machines  have  been  in- 
vented with  a  view  of  being  drawn  or  dragged  through  the  field :  The 
first  of  these  is  the  Le  Blanc 
CoTTON-MoTH  Destroyer,  in- 
vented by  Mr.  Auguste  Le  Blanc,  of 
Louisiana,  La.  (patent  Ko.  101028, 
March  22, 1870),  and  represented 
at  Fig.  84.  The  apparatus  is 
mounted  on  wheels  (A)  and  con- 
sists of  a  platform  (B),  to  which 
are  secured  a  number  of  extensible 
I)osts  (c)  supporting  a  roof  (D), 
from  which  is  suspended  by  a 
chain  or  rope  the  devices  to  ob- 
tain the  light.  This  device  con- 
sists of  the  reservoir  (E),  which 
communicates  through  pipes  (a  and 
b)  with  a  series  of  radial  burners 
(F),  which  are  arranged  so  as  to 
form  a  circle  of  about  eight  feet  in 
circumference,  though  the  dimen- 
sions may  be  increased  or  de- 
creased. The  posts  (o)  are  rendered  extensible  by  being  formed  in  two 
parts  (c  d)j  the  one  fitting  and  sliding  in  the  other.  A  series  of  holes 
(a)  are  made,  one  in  the  part  (c).  While  a  spring  stop  or  pin  (/)  is  fixed 
to  the  other  (d).  By  this  means  the  burners  may  be  raised  or  lowered 
at  pleasure.  The  roof  does  not  serve  alone  to  shield  the  burners  from 
rain,  but,  if  painted  with  a  white  paint  or  with  any  other  sticky  sub- 
stance, also  helps  to  attract  and  destroy  the  moths.  In  order  to  use  this 
machine  eflfectually,  Mr.  Le  Blanc  suggests  that  the  cotton  should  be 
planted  so  as  to  leave  at  intervals,  say,  ot  two  acres,  a  space  wide  enough 
between  the  rows  to  permit  the  machine  to  pass  through. 

The  second  machine  to  be  mentioned  in  this  connection  is  the  Ford- 
TBAN  OoTTON-MoTH  DESTROYER,  invented  by  Mr.  E.  H.  Fordtran,  of 
Flatonia,  Tex.  (patent  No.  196211,  October  16, 1877).  It  consists  of  two 
S -shaped  runners  very  much  like  those  of  a  common  sleigh,  and  which 
are  made  of  bent  gas-pipes.  They  are  connected  with  each  other  at 
their  upper  end  by  a  cross-beam,  to  which  is  attached  a  tongue  for  draw- 
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ing  purposes.  Another  gas-pipe  between  these  runners  is  so  fastened  to 
them  that  it  can  be  lowered  or  raised,  according  to  the  height  of  the 
plants,  by  sliding  along  the  runners;  and  on  this  pipe  are  several  mov- 
able rings  which  can  be  firmly  secured  to  the  pipe  by  means  of  a  screw. 
These  rings  support  each  a  round  shallow  tin  pan,  which,  by  means  of 
the  movable  rings,  may  always  be  held  in  a  horizontal  position.  In  the 
middle  of  each  of  these  pans  (the  number  of  which  may  vary)  is  secured 
a  common  kerosene-lantern.  The  apparatus,  which  is  large  enough  to 
reach  over  three  rows  of  cotton,  is  drawn  over  the  field  at  night  time. 
It  is  on  runners  and  not  on  wheels,  because  the  former  do  not  injure  the 
cotton. 

These  movable  lamps  are  doubtless  verj"  effective,  and  if  used  exten- 
sively and  at  the  right  time  would  be  of  good  service.  Aside  tcom  the 
unsatisfactory  results  of  lamps  generally,  these  have  an  additional  dis- 
advantage in  that  they  must  be  wbrked  at  night. 

Poisoned  Sweets  and  Fluids  as  Mea/ns  of  destroying  the  Moths. 

It  has  long  been  known  that  the  Cotton  Moth,  like  most  of  the  other 
species  of  its  family,  has  a  great  fondoess  for  sweets.  Southern  writers 
upon  the  insect  repeatedly  mention  the  fact  that  the  moth  is  numer- 
ously attracted  by  barrels  or  other  vessels  containing  molasses,  by  sugar- 
vats,  &c. ;  while,  as  we  have  already  seen  (p.  15),  it  is  very  fond  of  most 
ripe  fruits.  The  second  peach-crop  very  often  suffers  materially  from  the 
attacks  of  these  moths,  as,  by  means  of  the  spinous  tip  of  their  tongue, 
they  literally  work  through  the  skin,  suck  out  the  juices,  and  excavate 
large  holes.  Figs  and  melons  are  often  injured  in  the  same  way;  in- 
deed, it  is  almost  impossible  to  raise  some  of  the  finer  varieties  of  figs 
if  these  moths  are  abundant. 

There  was  some  hope  of  beneficial  results  being  obtained  by  using 
baits  that  would  prove  at  the  same  time  attractive  and  destructive  to 
the  moths,  since,  if  we  kill  the  parents,  we  prevent  the  injury  of  their 
progeny.  Taking  advantage  of  the  fondness  of  the  moths  for  sweet 
substances,  many  planters  have  been  In  the  habit  of  breaking  open  ripe 
watermelons,  sprinkling  them  with  Paris  green  or  arsenic,  and  deposit- 
ing them  in  cotton  fields.  Very  good  results  have  followed,  so  far  Jis  the 
destruction  of  the  moths  is  concerned;  and  it  is  a  little  surprising, 
viewed  at  from  the  preconceived  notions  of  entomologists,  that  compar- 
atively coarse  substances  like  these  minerals  should  be  sucked  up 
through  the  proboscis. 

A  number  of  experiments,  with  a  view  of  testing  the  most  attractive 
as  well  as  the  most  deadly  substances,  have  been  made  in  various  parts 
of  the  cotton  belt  during  the  past  two  years  under  my  direction.  Eipe 
peaches  dusted  with  arsenic  or  drenched  with  a  solution  of  arsenic,  dried 
peaches  moistened  with  water  and  poisoned  in  the  same  way,  were 
placed  in  boxes  on  the  ground  in  the  fields.  On  examining  the  boxes 
the  next  morning,  several  dead  moths  were  found  in  those  containing^ 
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the  fresh  x>eache8,  bat  none  in  those  with  the  dried  ones.  Experiments 
with  a  mixtore  of  molasses  and  nun,  or  vinegar,  or  beer,  poisoned  with 
a  small  quantity  of  arsenic,  Paris  green,  London  purple,  or  cyanide  of 
IK>ta8siam,  and  smeared  onto  the  tranks  of  trees,  or  onto  fence  i)oles 
near  cotton  fields,  or  again  onto  the  leaves  of  the  plants,  also  proved 
that  a  number  of  moths  may  be  killed  in  this  way,  though  it  is  difficulty 
if  not  impossible,  to  get  at  the  exact  number,  since  many  fly  away  before 
dying.  The  mixture  of  molasses  and  beer  seems  to  have  the  greatest 
attractiveness,  and  the  virtue  of  all  these  mixtures  for  this  purpose  may 
be  enhanced  by  the  addition  of  the  essence  or  flavoring  extracts  of 
certain  fruits,  as  peaches  and  apples.  Kone  of  these  mixtures  are  as 
attractive,  however,  as  the  fruits  themselves,  or  even  as  watermelons. 

The  liquids  may  be  employed  not  only  by  smearing  m  the  manner  set 
forth,  but  also  in  shallow  tin  pans  or  vessels  placed  in  the  fields  upon 
X>edestals,  as  in  the  case  of  the  lamps  already  described.  Where  such 
pans  or  other  vessels  are  used  there  should  be  a  wooden  lattice- work 
made  to  float  on  the  liquid,  so  that  the  moths  may  reach  it  without 
drowning,  and  thus  be  able  to  get  away  to  perish  elsewhere  and  make 
room  for  others.  These  liquids  are  frequently  used  in  wide-mouthed 
bottles  distributed  over  the  fields.  One  general  rule,  already  laid  down 
in  treating  of  the  use  of  lamps,  should  be  observed  in  the  employment 
of  these  liquids  and  poisons.  It  is  that  they  be  placed  in  the  field  only 
about  sunset,  and  not  allowed  to  remain  during  tbe  day ;  otherwise,  more 
beneficial  than  injorious  insects  are  actually  allured.  The  smearing  has 
the  advantage  over  the  use  in  pans  and  bottles,  in  that  fewer  beneficial 
insects  are  destroyed. 

I  cannot  say  that  these  experiments  have  led  me  to  be  in  any  way  san- 
guine of  substantial  benefit  flowing  from  this  mode  of  killing  the  moths 
in  the  autumn,  which  is  the  season  when  they  are  most  easily  so  de- 
stroyed ;  for  they  do  not  seem  to  care  much  for  such  baits  except  when 
they  cannot  get  their  more  natural  foml,  in  the  shape  of  saccharine  exu- 
dations. The  fact  that  early  or  summer  rii)ening  peaches  are  not  in- 
jured— a  fact  that  is  well  attested  by  many  correspondents — also  indi- 
cates that  the  moths  do  not  care  so  much  for  fruits  even,  so  long  as  they 
can  obtain  nourishment  in  the  cotton  flelds  and  so  long  as  they  are  not 
congregating  in  numbers. 

Experiments  made  in  the  summer  season  with  these  artificial  baits  in- 
dicate that  a  much  smaller  percentage  of  moths  is  allured  thereto,  and 
while  there  can  be  no  question  of  our  ability  to  kill  a  certain  number  in 
this  manner,  it  would  prove  a  most  expensive  remedy  if  used  on  a  suffi- 
ciently large  scale  to  materially  reduce  their  numbers.  In  fact,  I  have 
become  convinced  that  there  is  very  little  use  in  attempting  to  destroy 
the  parent  moth  in  the  latter  part  of  the  season.  In  discussing  the  ques- 
tion of  hibernation,  it  has  been  made  pretty  clear  that  the  great  bulk  of 
these  are  naturally  destined  to  perish  in  any  event,  so  that  the  labor  is 
largely  thrown  away. 
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Until,  therefore,  we  discover  some  baits  that  shall  have  a  greater  at- 
traction for  the  moths  than  the  natnral  sweets  they  feed  upon,  there  is 
little  to  expect  from  this  mode  of  warfare.  There  is  a  season,  however, 
when  the  use  of  these  baits  is  strongly  to  be  recommended,  and,  oddly 
enough,  it  is  the  season  when  nobody  thinks  of  using  them.  It  is  in  this 
as  it  is  with  the  lamps ;  the  greatest  good  will  result  tcom  attracting 
and  destroying  the  first  moths  in  spring  after  they  issue  tcom  their  win- 
ter quarters.  Every  female  killed  at  that  season  is  equivalent  to  the  de- 
struction of  several  hundred  worms  later  in  the  season,  whereas  not  one 
in  a  thousand,'  and  perhaps  not  one  in  a  hundred  thousand,  of  the  moths 
killed  in  autumn  would,  in  the  natural  course  of  events,  have  survived 
to  beget  progeny.  Concerted  action  is  just  as  necessary  here  as  in  the 
use  of  lamps. 

The  recommendation  to  use  white  rags  in  the  field  has  frequently  been 
made  in  the  Southern  papers,  on  the  supposition  that  the  female  moth 
is  attracted  to  such  rags  and  will  lay  her  eggs  thereon.  I  know  not 
how  this  idea  originated,  but  so  far  as  I  am  able  to  learn  it  is  one  of  the 
many  fallacies  that  have  prevailed  regarding  the  habits  of  the  insect 

Finally,  in  this  connection,  I  would  mention  a  theory  or  proposed 
remedy  by  Dr.  J.  L.  Lupton,  of  Frederick  County,  Virginia,  l^oticing 
that  the  Bee-moth  was  more  attracted  to  a  fluid  sweetened  and  flavored 
from  the  hive  than  to  any  other  kind,  he  conceived  the  idea  that  the 
Cotton  moth  would  also  be  most  attracted  by  sweetened  water  which 
was  flavored  with  the  bruised  leaves  of  the  cotton  plant.  Prof.  N.  T. 
Lupton,  of  Vanderbilt  University,  Nashville,  made  an  experiment  in 
1872  which  seemed  to  indicate  that  the  liquid  thus  prepared  with  cotton 
leaves  had  the  greater  attractiveness  for  the  moth  as  compared  with 
ordinary  molasses  and  water  ^  but  it  is  doubtful  whether  it  would  com- 
pare as  favorably  with  some  of  the  other  mixtures  already  alluded  to. 
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[As  a  seqaence  to  the  Bulletin  proper,  and  as  iUnstrating  the  conflicting  yiews  and 
iheories  held  by  the  more  intelligent  correspondents,  I  add  a  few  of  the  reports  re- 
eeived  in  response  to  the  circular  printed  in  the  Introduction.  The  replies  are  num- 
bered to  correspond  with  the  questions,  and  it  is  hardly  necessary  to  inform  the  reader 
who  has  perused  the  Bulletin  proper  that  the  views  and  theories  of  the  different  writers 
are  not  necessarily  indorsed,  because  they  are  printed  just  as  they  were  received,  and 
without  comment.  ] 

Saint  Francisville,  West  Feliciana  Pabish,  Louisiana, 

October  2,  1879. 
A  circular  from  you  requesting  answers  to  certain  questions  relative  to  the  Cotton 
Worm  was  received  some  months  since,  and  my  reply  has  been  deferred  to  this  date  in 
order  to  enable  me  to  observe  the  worm  and  its  depredations  throughout  the  entire 
season.  Last  year  a  similar  circular  was  received  from  the  office  of  the  Agricultural 
Department,  to  which  I  replied  fully  and  specially  to  all  the  questions  as  far  as  my 
information  extended. 

1.  Cotton  has  been  grown  here  since  this  century  began — eighty  years — and  perhaps 
longer.  I  am  a  native,  fifty-eight  years  old,  and  my  family  and  relatives  came  here 
from  North  Carolina  in  Spanish  times  and  soon  afterwards,  i.  e.,  from  1800  to  1810. 
They  alwa3rs  raised  cotton  from  their  first  settlement  here. 

2.  I  have  no  records  or  histories  to  refer  to  in  order  to  answer  this  question  fully  and 
accurately.  From  old  settlers  I  have  heard  that  the  Army  Worm  came  here  before  my 
recollection — this  is,  before  1827  or  1828 — and  destroyed  the  crops.  I  think  this  was 
between  1820  and  1824.  I  have  heard  old  settlers  who  came  here  from  South  Caro- 
lina say  that  the  Cotton  Worm  came  there  before  1815,  and  ravaged  the  crops.  From 
my  recollection,  the  worms  never  appeared  here  in  any  great  numbers  after  1828  un- 
til 1840  or  1841.  I  was  raised  on  a  plantation,  where  I  now  live,  my  father  and  all  of 
my  family  on  my  flather's  and  mother's  side  being  large  cotton  planters,  and  my  recol- 
lection dates  back  to  1828  about  all  matters  of  any  great  moment. 

In  the  above  year,  1840  or  1841, 1  returned  home  on  a  visit  from  school  late  in  the 
fall,  say  October,  and  found  the  cotton  fields  white  with  the  open  cotton  and  filled 
also  with  Cotton  Worms.  In  a  few  days  they  ate  all  the  leaves  from  the  stalks  of  cot- 
ton, and  then  began  to  crawl  off,  moving  like  a  great  army,  and  filling  the  ruts  and 
washes  in  the  roads  and  fields  with  millions  of  worms,  which  being  unable  to  crawl 
out  died  there  in  masses.  As  the  worms  appeared  that  year  quite  late  in  the  season, 
no  damage  was  done  to  the  cotton  crop,  except  to  make  the  open  cotton  dirty  and 
trashy  fr^m  the  excrements  and  cut  leaves  dropped  by  the  worms  on  the  cotton. 

In  1846  the  worms  appeared  again,  and  that  year  the  crops  were  greatly  injured, 
the  worms  eating  the  cotton  up  so  early  in  the  season  that  not  more  than  50  to  70  per 
cent,  of  a  full  crop  was  made  by  planters  in  this  section.  The  worms  never  came 
again  in  sufficient  numbers  to  attract  any  general  notice  until  after  the  war  began. 
We  heard  of  their  appearance  soon  after  the  Federal  occupation  of  New  Orleans  and 
the  lower  part  of  the  State,  from  the  great  desire  to  get  cotton  to  supply  the  markets 
and  factories  abroad  and  at  the  North  and  the  many  attempts  made  in  that  region  to 
raise  cotton  for  that  purpose.    Inside  of  the  Confederate  lines,  in  this  section,  very 
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little  cotton  was  raised  daring  the  war,  the  people  turning  their  attention  almost  ex- 
<sla8ively  to  raising  food  crops.  Worms  appeared,  however,  in  the  small  fields  of  cot- 
ton raised  here  for  several  years  before  the  war  ended.  Beginning  with  1866,  they 
have  been  in  this  section  every  year  since,  sometimes  many  and  again  very  few ;  bat 
no  year  has  passed  with  an  entire  absence  of  the  worm  since  1866. 

3.  I  do  not  think  the  coldness  or  mildness  of  the  winters  afifects  the  worms  here— 
oar  winters  are  never  very  cold — as  oar  latitude  is  too  far  South  to  permit  it.  We 
have  had  very  cold  weather,  for  this  section,  many  times  since  1866,  and  the  worms 
have  appeared  every  year,  more  or  less. 

4.  They  are  always  worse  in  wet  summers  j  never  very  bad  in  very  hot,  dry  sum- 
mers. They  are  generally  noticed  first  in  July,  and  if  its  after  progress  is  attended 
by  repeated  rains  during  July,  August,  and  September,  the  crops  are  very  apt  to  be 
much  ii^jured,  if  not  completely  demolished.  But  if  it  remains  hot  and  dry  during  the 
above-named  months,  the  worms  never  do  much  damage. 

5.  Of  my  own  knowledge,  they  are  to  be  seen  here  first  in  June  or  July,  but  some 
of  my  friends  and  neighbors  have  reported  seeing  them  occasionally  in  May,  in  few 
numbers. 

6.  They  are  almost  always  found  first  on  the  same  places  and  same  plantations, 
scattered  over  the  country,  without  any  apparent  regard  to  character  of  soil  or  sur- 
rounding circumstances.  This  fact  has  been  generally  noticed  and  spoken  of,  but  no 
solution  has  been  made  of  it  that  is  satisfactory  and  reasonable.  Like  most  other 
questions  among  men,  outside  of  mathematics,  discussion  never  satisfies  all  parties 
nor  settles  the  question. 

7.  I  have  no  experience  at  all  of  the  winter  habits  of  the  insect,  but  I  am  satisfied 
it  remains  here  during  the  winter,  in  some  form,  and  does  not  come  here  regularly  or 
at  intervals  from  any  distance.  My  reasons  for  thinking  so  are  too  numerous  to  at- 
tempt to  write  them  to  you,  unless  I  thought  I  could  prove  the  fact  to  a  demonstra- 
tion, and  thup  settle  the  matter  beyond  all  future  question  or  dispute. 

8.  Birds  of  many  kinds  prey  upon  the  worms,  and  many  insects  prey  on  both  the 
worm  at  all  ages  and  stages  of  its  growth  and  also  feed  on  or  destroy  the  eggs.  No 
quadrupeds  disturb  either  eggs  or  worms,  to  my  knowledge.  Ants  of  various  sorts 
prey  on  them— both  eggs  and  small  worms.  I  have  heard  many  insects  spoken  of,  by 
persons  who  had  given  the  matter  close  attention,  as  being  enemies  to  the  Cotton 
Worms,  and  preying  on  or  destroying  the  eggs,  young  worms,  and  also  those  fully 
^grown.  I  cannot  speak  on  these  points  from  personal  knowledge,  not  being  a  scien- 
tist nor  professioniJ  man,  and  having  no  turn  of  thought  in  that  direction.  I  am  sat- 
isfied that  many  animals  and  insects  prey  on  and  destroy  the  Cotton  Worm's  eggs, 
young,  and  grown  worms,  or  they  would  eat  up  the  cotton  every  year  they  appear 
here.  They  increase  by  nature  so  very  rapidly  after  their  first  appearance  that,  un- 
less they  met  many  and  destructive  enemies  besides  man,  they  would  always  in- 
-crease  in  numbers  so  great  as  to  destroy  the  crop  annually.  In  wet  years  these  va- 
rious enemies  are  not  present  themselves  in  sufficient  numbers  to  make  any  impression 
on  the  Cotton  Worm,  but  in  dry  seasons  they  are  numerous  enough  to  nearly  annihi- 
late the  Cotton  Worm,  and  thus  prevent  any  great  damage  to  the  cotton  crop. 

9.  I  have  no  experience  about  destroying  the  Cotton  Moth.  Many  might,  no  doubt, 
be  destroyed  by  lamps,  fires,  &.C.,  but  the  whole  planting  population  would  have  to 
engage  in  it  systematically  and  persistently,  or  it  would  amount  to  nothing.  The 
destruction  of  any  number  of  moths  by  a  few  planters  or  neighborhoods  would  do  no 
good.  I  have  never  heard  of  sugar,  molasses,  or  anything  of  the  sort  being  tried  to 
lure  the  moths.  I  think  all  such  things  humbugs,  and  on  a  par  with  the  Taukee  plan 
tried  in  Lower  Louisiana  during  the  war,  i.  e.,  to  spread  tar  around  the  cotton-fields 
to  prevent  the  Cotton  Worms  firom  entering  them. 

10.  I  have  no  experience  to  enable  me  to  reply  to  this  question. 

11.  I  cannot  afford  any  information  on  this  question. 

12.  I  have  never  seen  Jute  nor  any  other  plant  being  tried  in  this  section  for  any 
•uoh  purpose.    Have  heard  stories  told  of  such  things  being  tried  elsewhere. 
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13.  Paris  green,  Texas  Worm  Destroyer,  and  sach  poisonous  medicine  are  the  only 
things  which  have  ever  b  een  nsed  here  to  destroy  the  worms.  I  have  seen  Paris  green 
tried  many  times,  and  heard  of  its  trial  for  years.  There  is  no  doubt  that  it  will  de- 
stroy the  Cotton  Worm  and  preserve  the  cotton  plants,  when  the  preparation  is  gen- 
uine and  not  a  cheat  and  it  is  nsed  properly  and  thoroughly.  Like  ever^lhing  else 
done  in  this  world,  it  must  be  done  properly,  thoroughly,  and  persistently  to  succeed. 
I  have  no  personal  knowledge  of  the  Texas  Worm  Destroyer,  but  it  is  very  highly 
recommended,  indeed. 

14.  I  have  never  known  any  injury  to  happen  to  man,  beast,  or  ^lant  here  from 
using  Paris  green.  All  know  that  it  is  a  violent  poison,  and  use  it  with  caution.  Ko 
doubt,  man,  animals,  and  plants  can  be  ii^nred  by  it,  and  perhaps  all  have  been  in- 
jured in  some  places  by  its  incautious  use. 

15.  Paris  green  used  in  liquid  form,  fix>m  large  tin  watering-iK>t8  made  specially  for 
the  purpose,  has  been  most  successful  here ;  it  is  the  preparation  generally  used. 

16.  I  cannot  state  the  cost  of  using  Paris  green  per  acre,  but  its  cost  is  not  (sreat, 
and  does  not  enter  into  any  man's  calculation  when  he  sets  about  to  kill  the  Army 
Worm.  I  have  seen  a  field  of  cotton  saved  by  two  applications  of  it,  which  were  made 
at  intervals  of  a  month  apart.  This  field  yielded  one  bale  per  acre,  whereas  without 
the  destruction  of  the  worms  it  would  not  have  made  half  a  bale  per  acre.  These 
worm-poisons  are  now  made  and  sold  in  great  quantities  by  responsible  parties,  and, 
like  all  other  articles  of  general  commerce,  are  abundant  and  cheap.  There  is  no  ques- 
tion but  that  the  cotton  crop  can  be  saved  in  part,  if  not  in  whole,  from  any  future 
destruction  by  the  Cotton  Worms,  in  all  sections  where  the  planters  are  energetic,  in- 
telligent, and  harmonious  in  action  by  the  use  of  poisons — Paris  green,  Texas  Worm 
Killer,  arsenic  in  some  form,  or  some  other  poison.  I  cannot  now  say  that  any  plan 
can  be  proposed  to  destroy  the  worm  or  moth  before  its  api>earance  in  the  cotton 
fields.  Fires,  lamps,  &.C.,  would  kill  immense  numbers  of  moths,  bat  would  only  re- 
tain the  worms,  and  not  destroy  them. 

I  hope  what  I  have  written  above  may  prove  acceptable  to  you.'  I  have  given  you 
all  the  information  I  could  which  I  could  vouch  for  personally.  Any  future  commu- 
nication from  you  or  your  office  will  be  replied  to  fully  and  candidly. 

The  Cotton  Worms  have  made  their  annual  appearance  in  our  parish  this  year,  but 
have  done  no  general  damage.    Some  few  fields  have  sufEered|  on  alluvial  lands,  so  fax 
as  I  have  heard.    The  summer  has  been  very  hot  and  dry. 
Very  respectfully,  your  obedient  servant, 

DOUGLAS  M.  HAMILTON. 
C.  V.  RiUBT,  Chirf  U.  8.  E.  C. 


EVKRGREBN,  Ala.,  August  24,  1679. 
I  beg  leave  respectfully  to  submit  the  following  answers  to  your  circular  (No.  7) 
•concerning  the  Cotton  Worm : 

1.  About  the  year  1817. 

2.  In  1825,  or  about  eight  years. 

3.  It  is  most  generally  dreaded  after  a  mild  winter,  but  experience  teaches  that  this 
fear  is  ill  founded.  It  is  probable  that  a  greater  number  of  the  chrysalids  survive  a 
mild  winter  than  a  severe  one,  but  the  present  season  proves  that  they  cannot  all  be 
destroyed  by  cold,  for  having  passed  through  the  severest  winter  since  their  advent, 
the  worms  are  at  this  time  (August  24)  destroying  the  cotton  in  some  localities,  and 
bid  fair  to  make  a  clean  sweep  within  the  next  two  or  three  weeks. 

4.  Wet  springs  and  summers  are  decidedly  more  favorable  to  their  production  than 
dry  ones. 

5.  On  or  about  the  25th  of  May,  1873. 

6.  In  moist,  rich  soils,  where  the  weed  is  most  luxuriant. 
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7.  I  know  but  little  from  actaal  observation.  I  have  seen  the  cbrysalids  in  th^ 
ground  exposed  by  plowing,  sometimes  under  turfs  or  logs,  or  anything  that  affordfr^ 
protection  from  cold  and  wet. 

8.  None.  Every  variety  of  birds  feed  upon  them,  but  there  are  not  enough  birds  in 
a  State  to  devour  all  the  worms  on  a  single  plantation.  The  English  sparrow  is  the 
only  bird  that  could  be  introduced  which  would  be  available,  and  it  is  not  considered 
practicable  to  try  him,  for  the  number  required  to  do  the  work  would  require  a  vast 
amount  of  food  at  all  times,  and  of  itself  become  a  greater  pest  to  the  farmer  than  the 
worm, 

9.  All  efforts  in  this  direction  have  been  fruitless.  The  writer  is  of  the  opinion  that 
as  soon  as  the  moth  emerges  from  the  chrysalis  it  proceeds. at  once  to  deposit  its  eggs 
(of  which  it  contains  a  vast  number),  and  are  not  attracted  by  anything  to  be  eaten 
until  they  have  performed  that  function.  They  are  attracted  by  any  saccharine^ 
substance,  like  sugar  and  water  or  molasses  and  water,  but,  for  the  reasons  stated 
above,  they  are  considered  of  little  value.  Fires  or  lights  will  also  attract  them,  and, 
if  not  too  exx)ensive,  might  be  more  available  than  poisons.  Owing  to  the  uncertainty 
of  the  time  of  their  advent,  and  of  the  very  short  time  required  for  the  laying  of  their 
eggs,  the  plan  of  destroying  by  fires  can  hardly  be  made  available,  however. 

10.  It  is  immaterial  whether  the  poison  is  contained  in  vessels  or  spread  upon  boards, 
trees,  &.o, ;  they  are  as  likely  to  find  it  at  one  place  as  another.  The  writer  has  seen 
myriads  of  them  destroyed  by  dropping  into  evaporators  used  in  making  sirup.  Thisy 
however,  is  never  observed  until  late  in  the  fall,  after  the  cotton  is  destroyed  and  the 
color  of  the  moth  is  changed.  The  last  crop  of  worms  are  black,  or  nearly  so,  and 
the  moth  springing  from  them  is  of  a  darker  hue  than  the  first  seen,  and  are  non-pro- 
ductive.   Those  coming  from  the  green  worm  are  brown,  and  supply  all  the  eggs. 

11.  There  are  none  known  to  the  writer. 

12.  I  have  no  experience  with  jute,  but  have  seen  cotton  grown  among  com  escape 
the  ravages  of  the  worm  when  all  other  was  destroyed.  The  writer  does  not  favor  the 
plan,  however,  practiced  by  many  cotton  planters,  of  crossing  cotton  with  com  at  from 
12  to  20  feet,  inasmuch  as  the  efiect  of  retarding  the  progress  of  the  worms  is  not  suc- 
cessfully attained,  and  the  com  thus  made  will  little  more  than  pay  for  the  cotton 
lost,  besides  impeding  the  cultivation  of  the  cotton  in  case  the  com  is  blown  down  or 
bent  by  wind  (as  happens  as  often  as  not).  In  the  opinion  of  the  writer,  the  better 
plan  is  to  plant  cotton  in  com;  i.  e.,  after  securing  a  stand  of  com  early  in  the  spring, 
plant  a  hill  of  cotton  between  each  two  hills  of  com,  so  what  com  is  made  may  be 
considered  clear  gain.  If  the  com  is  not  bent,  the  cotton  may  be  worked  after  the 
corn  is  "laid  by,"  and  if  it  is  bent,  so  as  to  prevent  the  cultivation  of  the  cotton, 
nothing  is  lost  by  having  the  cotton  there.  Of  course  this  plan  can  only  be  made 
profitable  on  good  land,  where  the  cotton  will  continue  to  grow  after  the  fodder  is 
pulled.  The  writer  saw  last  year,  however,  on  poor  land,  more  than  200  pounds  of 
cotton  per  acre  gathered  from  land  where  15  bushels  of  com  were  grown,  and  this 
with  one  additional  working.  Moreover,  cotton  grown  alone  immediately  by  the  side 
of  this  com  and  cotton  was  entirely  destroyed  by  worms,  while  that  grown  with  the  com 
was  untoiiched, 

13.  Nothing.  From  experience  in  the  use  of  a  tea  or  decoction  of  the  China  berry 
on  cabbage,  to  drive  away  worms,  bugs,  &c.,  the  writer  is  induced  to  believe  that  the 
same  might  be  used  with  success  on  cotton.  It  is  well  known  that  all  insects  or  ver- 
min are  averse  to  the  taste  or  proximity  to  this  plant,  and  the  writer  has  no  doubt 
that  a  thorough  application  of  it  to  cotton,  made  at  the  proper  time,  would  drive  off 
the  worms.  I  will  not  undertake  to  say  that  it  is  practicable,  for  the  labor  of  making 
the  tea  and  applying  it  may  overbalance  the  profit.  In  other  respects,  however,  it 
has  the  advantage  of  being  cheap  and  harmless. 

14.  I  have  seen  the  cotton  plant  scorched  and  ruined  by  using  the  poisons  in  too 
concentrated  a  form,  but  have  seen  no  iigury  to  persons  or  animals.  Being  a  deadly 
poison,  however,  the  Paris  green  will  certainly  kill  animals  as  well  as  worms  if  taken 
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into  the  stomach.    It  acts  as  a  x>oison  also  when  intiodaced  into  the  system  thiongli 
the  blood,  and  should  consequently  be  handled  with  a  great  deal  of  care. 

15.  Of  the  means  yet  discovered,  no  agent  has  the  advantage  of  Paris  green. 

16.  For  the  protection  of  cotton  of  average  size  of  weed,  an  outlay  of  about  $2  or 
12.25  per  acre  will  be  incurred  in  this  locality,  including  the  cost  of  the  poison,  flour 
or  gypsum  for  mixing,  and  labor  of  applying.  In  places  where  water  can  be  had 
without  too  much  labor  the  cost  might  be  a  little  less;  but  comparatively  few  farmers 
have  this  natural  advantage. 

The  writer  takes  occasion,  in  this  connection,  to  suggest  a  solution  of  the  '^  cater- 
pillar question ''  in  a  very  few  words.  Let  every  cotton  planter  in  the  South  adopt 
a  system  of  reduced  acreage,  high  manuring,  and  thorough  cultivation.  Let  him 
plant  only  such  lands'  as  will  return  a  large  yield,  say  one,  two,  or  three  boles  per 
acre,  and  he  can  afford  to  apply  Paris  green  and  save  his  cotton.  Of  course,  this  can 
be  done  in  most  sections  of  the  South  only  by  high  manuring;  but  no  farmer  should 
plant  more  cotton  than  he  can  make  remunerative.  If  he  can  manure  but  one  acre, 
let  him  plant  but  one.  This  system  wotild  not  only  save  the  cotton  from  destruction 
by  worms,  but  would  immeasurably  improve  the  tinaucial  condition  of  the  South  and 
the  whole  country.  The  farmer,  having  less  cotton  planted,  would  have  more  laud 
to  devote  to  grain-crops  and  stock-raising,  and  after  one  or  two  years  the  market  value 
of  cotton  would  be  so  enhanced  that  he  would  receive  as  much  money  for  his  few 
bales  as  he  now  does  for  his  many. 
Very  respectfully, 

KOBT.  A.   LEE. 

C.  V.  Riley,  Chief  U,  S,  E,  C, 


Henderson,  Tex.,  November  27,  1878. 

In  reference  to  our  Cotton  Caterpillar,  it  is  hard  to  drive  to  an  uncontested  conclu- 
sion, as  there  are  almost  as  many  opinions  as  there  are  cotton  farmers  in  the  South. 

I  am  a  native  of  Louisiana,  sixty-four  years  old,  and  have  been  growing  cotton  the 
greater  portion  of  my  life ;  still  I  know  but  little  that  is  worth  telling  in  reference  to 
this  terrible  Southern  pest.  The  first  Cotton  Caterpillar  I  ever  saw  was  in  Holmes 
County,  Mississippi,  in  1846.  The  second  time  I  saw  them,  in  numbers  worthy  of 
notice,  was  during  our  last  unfortunate  war,  1864.  Since  then  they  have  appeared 
annually  (more  or  less)  in  all  the  cotton  States.  They  appear  to  he  migratory y  but  many 
deny  this,  and  support  their  views  with  some  plausibility.  But  we  are  taught  by 
experience  that  they  do  not  appear  simultaneously  over  the  whole  country,  but  annu- 
ally appear  in  the  extreme  southern  portions  of  Alabama,  Florida,  Louisiana,  and 
Texas.  We  often  hear  of  them  four  to  six  weeks  before  they  raise,  hatch,  and  accu- 
mulate sufficient  numbers  to  reach  the  northern  portions  of  these  States.  The  first- 
comer  (or  parent)  is  a  small  yellowish  fly,  resembling  somewhat  our  usual  sunmier- 
evening  candle  fly.  Whether  from  instinct  or  not,  I  cannot  tell — but  I  will  call  it 
instinct — the  first  fly  visitors  always  deposit  their  eggs  in  the  center  of  each  field. 
Why  so  in  every  instance,  if  it  is  not  to  place  himself,  as  well  as  his  first  brood,  as  far 
away  from  birds  and  other  enemies  which  might  annoy  them  near  to  the  forest  trees 
and  woods  T 

Again,  they  invariably  deposit  the  eggs  in  the  top — yes,  in  the  bud^f  each  stalk 
or  plant,  for  there  the  little  embryo  leaf  is  full  of  downy  fuz,  in  which  the  eggs  lie 
closely  bedded,  elevated  high  to  the  dew  and  warm  sun,  and  soon  hatch.  Now  we 
have  the  worm,  so  small  as  to  be  almost  unobservable,  but  safely  secured  in  his  downy 
bed,  which  down  is  his  food  for  a  day  or  two,  when  he  begins  to  feed  on  the  yet  small 
and  tender  leaf,  and  eats  day  and  night  until  he  webs  up,  to  reappear  another  fly. 
This  is  our  first  crop ;  and  from  first  observation  of  the  fly  until  the  second  crop  ap- 
pears is  about  fifteen  to  twenty  days.  This  second  crop  proceed  as  the  first,  deposit- 
ing their  eggs  in  the  bud,  and  this  time  extend  their  dominions  to  three-fourths  and 
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sometiii^es  over  the  whole  field,  mataring  as  before,  giving  the  third  crop,  which  booh 
finishes  the  last  leaf  of  the  young  fhiit.  I  will  add  that  many  suppose  this  last  crop, 
after  devouring  the  crop,  deposit  their  eggs  in  old  hollow  trees,  old  dry  fence-rails, 
dry  weeds,  or  other  dry  rubbish,  to  slumber  till  another  year,  and  then  reappear.  This 
does  not  look  reasonable  as  compared  wij}h  the  observations  aB  above  stated ;  besides, 
they  would  then  hatch  out  and  reappear  at  every  place  where  they  existed  the  year 
previous;  so  I  rather  believe  they  are  migratory,  and  come  firom  the  south  annually. 
I  am  of  the  opinion  that  if  planters  would  top  their  cotton,  say  three  or  four  inches 
below  the  bud,  about  the  time  they  see  the  first  fly,  much  benefit  would  be  had.  First,  the 
natural  place  for  depositing  the  eggs  would  be  removed;  second,  if  any  eggs  had  been 
deposited  about  the  time  of  topping,  the  topped  part  would  become  dry  in  a  few  hours 
«nd  the  egg  would  x>erish,  or,  if  hatched,  the  little  baby  worm  could  not  feed  on  the 
dry,  parched  leaf,  and  would  thus  perish.  If,  however,  he  had  strength  to  make  his 
way  to  a  neighboring  stalk,  he  could  not  feed  so  young  on  the  lower  tough  leaves,  as 
he  can  only  survive  on  the  downy  part  in  the  bud  first  and  then  on  the  youngest  and 
tenderest  leaves.  Thus  he  acquires  size  and  strength  in  a  few  days  to  feed  on  older 
leaves. 

It  is  natural  that  they  do  not  deposit  the  egg  anywhere  on  logs,  trees,  or  woody 
substances,  or  even  on  grown  tough  leaves,  where  the  diminutive  baby  worm  cannot 
feed,  thrive,  and  live;  so  the  last  or  third  crop,  if  deposited  on  these  substances,  would 
soon  become  extinct.    Therefore  they  are  migratory  and  come  from  the  south. 

Then,  as  a  remedy,  I  would  suggest,  first,  to  work  and  cultivate  fast,  get  a  good 
growth  as  early  as  possible,  but,  large  or  small,  top  the  cotton  as  soon  as  you  see  the 
first  fly;  second,  I  would  urge,  as  an  additional  remedy,  to  put  up  poles  with  martin- 
boxes  on  the  top,  and  cultivate  and  raise  our  black  martin  bird.  It  is  a  South  American 
bird,  innocent  and  harmless  to  all  vegetation.  They  arrive  here  in  May,  raise  their 
yoiing,  and  migrate  the  1st  of  September.  They  are  a  fine,  greedy  insect-scavenger, 
and  increase  rapidly.  Again,  they  are  by  nature  adapted  to  the  work,  because  the 
oaterpillar-fly  works  from  about  5  o'clock  p.  m.  till  dark  each  day,  and  while  all  other 
birds  retire  ^-o  roost  early,  the  black  martin  feeds  till  dark.  In  fact,  this  mode  of  fur> 
nishing  artificial  homes  for  birds  would  invite  many  of  our  native  birds  to  occupy  these 
homes,  and  particularly  our  bluebirds,  which  are  also  fine  insect-destroyers.  Thus,  by 
largely  increasing  our  birds  whicL  ^eed  on  these  insects,  we  would  be  well  fortified 
against  the  boll-worm  fly,  which  much  resembles  the  caterpillar-fly,  l>oth  of  which 
appear  about  the  same  time,  first  in  small  force,  and  increase  very  rapidly. 

If  birds  could  be  distributed  over  the  fields  in  these  artificial  homes,  they  would 
effectually  destroy  them  on  their  first  arrival,  when  so  few  in  number.  You  are 
aware  that  in  the  early  history  of  the  Southern  States,  where  the  farms  were  small 
and  few  in  number,  then  the  forests  were  vocal  with  the  song  of  birds.  As  the  fields 
increased  in  size  the  forest  decreased,  and  since  our  late  war  the  freedmen  all,  young 
and  old,  used  every  means  to  procure  guns  for  the  purpose  of  killing  game,  and  no 
bird,  however  small  and  innocent,  is  allowed  to  escape  their  deadly  aim.  Nor  will 
I  stop  in  condemning  the  negroes  for  this  unwise  practice,  but  the  same  holds  true  of 
our  idle  young  white  men,  many  of  whom  indulge  in  the  practice  as  mere  sport.  Our 
forest  songsters  are  now  seldom  to  be  seen,  their  songs  are  hushed,  and  the  moaning 
noise  of  the  wind  in  the  tree-top  is  undisturbed  by  the  note  of  the  bird.  LawB 
should  be  passed  by  all  the  States  to  put  a  stop  to  this  unwise  practice. 
Yours,  truly, 

JNO.  M.  WOLKOM, 

C.  V.  Riley,  CMtf  U.  8.  E.  C. 
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Hempstead,  Wqllor  County,  Texas. 

I  herewith  eend  replies  given  by  different  farmers  in  this  county  in  answer  to  the 
question  asked  on  the  first  page,  and  you  will  see  that  there  is  a  variety  of  ideas  as 
to  the  manner  of  hibernation. 

The  questions  in  Circular  No.  7  having  been  carefully  answered,  to  yOnr  first  cir- 
cular, I  do  not  think  I  can  add  any  more  information,  save  perhaps  to  reiterate  mj 
firmer  belief  in  what  I  had  stated,  to  wit : 

That  the  worm  has  four  changes :  firom  chrysalis  to  moth ;  moth  to  egg ;  egg  to 
worm ;  worm  to  chrysalis. 

That  the  moth  is  short-lived,  from  five  to  seven  days ;  is  not  an  eater ;  always  at 
«gg-layer ;  remarkably  timid ;  a  strong  light  readily  attracts  them ;  they  perform 
their  mission  and  then  die. 

That  the  egg  hatches  in  fix>m  about  five  to  seven  days ;  is  deposited  on  the  undei 
side  of  cotton  leaf  in  regular  layers. 

That  the  worms  as  they  hatch  proceed  at  once  to  do  their  mission,  and  take  from 
seven  to  nine  dayS  to  i>erfect  themselves,  when  they  begin  to  spin  their  web.  In 
about  thirty-six  hours  the  chrysalis — the  hibemator— is  ready  for  its  long  or  short 
aleepf  according  to  the  protection  or  exposure,  the  heat  or  cold,  surrounding  it.  It  is 
the  seed,  that  chance  may  throw  on  stony  ground  and  it  will  perish,  or  it  may  fall  in 
some  sheltered  spot  and  there  be  preserved  through  any  winter.  The  cause  of  so  few 
appearing  in  spring  may,  audi  think  does,  result  from  the  fact  that  so  few  chrysalids 
fall  into  nooks  or  places  suitable  to  protect  them  through  the  winter,  and  are  de- 
stroyed by  winter's  cold  or  their  own  decay. 

I  snggeited  that  i>erhaps  the  plant  on  which  the  egg  was  deposited  might  give 
direction  or  impress  the  worm  with  desire  to  eat  of  that  plant.  I  am  ready  to  change 
OP  modify  my  views,  and  say  that  now  I  think  the  plant  on  which  the  worm  feeds 
must  have  the  effect  to  determine  the  plant  for  the  future  worm. 

I  have  observed  this  year  that  the  Cotton  Worms,  after  finishing  the  cotton,  at- 
tacked the  crab-grass,  and  have  eaten  it  up—nothing  left  in  the  com  field  for  stock 
to  eat ;  looks  like  a  frost  had  killed  it.  These  worms  did  not  retain  their  cotton-leaf 
color,  but  underwent  a  great  change ;  the  black  streaks  were  obliterated  and  green 
color  took  its  place ;  the  half-grown  worms  became  stouter  and  shorter  and  more 
sloggiah  and  of  a  dirty  green  color. 

The  change  in  the  worm  is  so  great  that  the  identity  of  the  worm  has  been  most 
stoutly  denied  by  very  good  farmers,  who  have  said,  "if  you  examine  them  closely 
yon  will  find  them  to  be  the  genuine  '  grass '  worm."  If  all  things  work  according  to 
my  views,  we  shall  be  visted  by  "  grass*'  worms  next  spring,  which  will  eventually 
attack  the  cotton. 

9.  A  large  and  strong  light  carried  slowly  through  the  fields  will  surely  destroy  the 
moth;  but  this  must  be  kept  up  once  a  week,  and  the  moth  must  be  startled  firom  its 
rest. 

13, 14, 15.  Paris  green  cheapest,  used  in  powder ;  if  too  strong,  will  kill  plant  and 
any  animal  that  will  eat  the  plant.  Should  be  used  only  snfliciently  strong  to  kill 
worm  and  not  damage  the  plant.  Animals  should  not  be  allowed  in  fields  where  Paris 
green  is  used. 

In  regard  to  the  answers  herein  given,  my  aim  was  to  get  the  farmers'  individual 
opinion  unbiased,  and  after  taking  it  down  would  read  it,  and  ask  if  I  had  expressed 
him  correctly. 

P.  S.  CLARKE. 

C.  V.  RiLBT,  Chi^  U.  8.  E.  C. 

Question  addressed  to  fanners  of  Waller  County,  Texas.— What  is  your  opinion 
as  to  the  manner  or  mode  of  perpetuation,  or  preservation  of  the  Army  or  Cotton  Worm 
horn  one  year  or  season  to  another  f    In  what  condition  does  it  hibernate  f 

Answer  by  J.  A.  P£BBLB8.^The  miller,  or  fly,  makes  its  deposit  of  "eggs"  In  the 
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fall  in  the  ground;  they  hatch  ont  in  the  summer,  these  eggs  reproducing  the  miller. 
The  miller  subsists  on  some  kind  of  food.  Believes  in  a  male  and  female  fly,  and  cop- 
ulation. 

Answer  by  Dr.  J.  J.  Perry. — Believeai  it  is  propagated  in  the  chrysalis  firom  the  chrja- 
alis  burrowing  in  the  ground,  there  remaining  intact  till  the  i>eriod  of  incubation 
has  expired,  when  the  moth  appears.  Duration  of  incubation  from  six  to  nine  months. 
Thorough  system  of  winter  plowing  would  eradicate  them. 

Answer  by  John  Peebles. — Believes  the  eggs  are  deposited  in  the  ground  by  the 
fly ;  there  remaining  till  cold  weather  is  over,  when  they  hatch  as  a  fly.  They  (the 
fly)  subsist  on  some  kind  of  food  while  existing ;  they  copulate. 

Answer  by  A.  T.  Bedell. — Some  of  the  eggs  remain  unhurt  by  the  winter  and  ar* 
hatched  out  in  the  spring,  and  in  this  manner  are  perpetuated. 

Answer  by  Dr.  L.  W.  Groce. — Believes  the  eggs  are  deposited  under  the  bark  of  the 
cotton-stalk,  under  and  at  the  ground,  and  in  this  manner  lie  dormant  through  the 
winter  and  hatch  out  in  the  spring.    No  copulation. 

Answer  by  J.  C.  Ralston. — ^The  fly  deposits  its  egg,  which  becctmes  a  worm,  which 
becomes  a  chrysalis,  which  becomes  a  fly,  which  again  deposits  eggs.  The  fly  does 
not  eat.  The  egg  is  the  medium  of  perpetuation,  which  holds  through  the  winter  in 
a  capsule. 

Answer  by  Dr.  Wiluam  Clinton.— The  .flies  or  moths  are  brought  from  the  per- 
petual  cotton  fields  of  South  America  by  strong  southern  breeze.  Each  year  terminates 
them,  and  again  are  brought  by  southern  breeze. 

Answer  by  Frank  Cooke. — Originated  in  Southern  States,  is  a  hybrid  or  cross  from 
common  grass-worm ;  deposit  their  eggs  on  cotton  stalks  or  in  the  ground,  from  which 
comes  the  first  crop,  these  eggs  lying  in  the  ground  till  spring.  Can  be  destroyed  by 
deep  plowing  or  freeze. 

Answer  by  Dr.  R.  C.  Watson. — The  moth  dei>osits  eggs  on  leaf,  hatches  in  worm, 
then  goes  into  chrysalis ;  depends  on  peculiar  conditions  how  long  it  remains  in  this 
state,  from  which  comes  a  moth.    The  chrysalis  hibernates,  the  fly  copulates. 

Answer  by  R.  G.  White. — The  chiysalis  drops  from  the  stalk  and  becomes  covered 
umler  ground  ;  in  this  manner  is  preserved  during  the  winter.    The  moth  copulates. 

Answer  by  B.  F.  Elliott. — Believes  the  caterpillar  goes  in  the  ground  in  the  fall ; 
then  becomes  a  chrysalis ;  remains  dormant  till  next  summer,  when  it  hatches  out  a 
fly.    The  fly  eata,  copulates,  lives  three  or  four  weeks. 

Answer  by  Zack  Wooley. — The  moth  deposits  eggs  in  the  fall,  which  are  preserved 
through  the  winter  and  hatch  out  a  worm  in  the  spring,  \rhioh  attacks  vegetation ; 
then  go  to  work,  web  up,  and  turn  to  the  miller  again,  which  deposits  eggs;  these  eggs 
hatch  out  the  worm  that  goes  to  work  on  the  cotton.  The  fly  eats,  copulates,  lives 
three  or  four  weeks. 

Answer  by  M.  G.  Stanley.— The  caterpillar  itself  deposits  eggs  in  the  ground  in  the 
fall    This  egg  becomes  the  miller.    The  fly  copulates ;  does  not  eat. 

Answer  b>  W.  W.  MooRE. — The  worm  passes  into  chrysalis  and  in  this  condition 
remains  till  spring,  when  it  emerges  a  butterfly.    No  copulation ;  no  eating. 

Auswer  by  A.  A.  PETmcK. — ^The  worm  goes  into  the  ground ;  there  changes  to  chrys- 
alis and  remains  till  spring,  when  the  butterfly  comes  forth  to  deposit  eggs  to  start  the 
worm ;  fly  copulates  and  eats.  ' 

Answer  by  W.  J.  Buchanan. — They  go  into  the  stalks  of  cotton  or  small  stumps  at 
or  near  the  ground ;  there  they  stay  as  a  worm  until  we  see  them  as  a  fly  in  the  spring. 
The  fly  copulates ;  lives  upon  juices  of  flowers. 

Answer  by  Wilijam  Ahrenbeck.— They  pass  into  the  ground  in  the  ohrysaUs  state; 
there  remain  during  winter,  become  perfected  by  spring,  and  come  out  a  fly  in  spring; 
must  be  male  and  female ;  do  not  eat. 

Answer  by  Daniel  Logqins.— They  go  into  the  chrysaUs  and  remain  in  that  condi- 
tion till  next  year,  when  they  come  out  a  butterfly;  copulate;  do  not  eat;  fly  lives 
four  days. 
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Answer  by  Dr.  R.  H.  Boxley.— They  pass  into  chrysalis  state,  and  in  this  manner 
hibernate,  when  they  emerge  the  next  year  a  fly.  The  fly  copulates,  bnt  does  not  eat; 
Uvee  three  days. 

Answer  by  N.  K.  Alston. — The  caterpillar  dex>osits  eggs  in  the  ground  in  the  fall ; 
they  lay  there  all  winter  and  come  out  a  fly  in  the  spring,  which  deposits  eggs  to  make 
the  worm.  Male  and  female  fly;  copulate.  They  must  eat;  fly  lives  two  or  three 
mouths. 

Answer  by  James  Logoins.— The  caterpillar  changes  into  some  other  insect — don't 
know  what  this  is — which  hides  itself  till  spring  and  then  comes  out  a  fly ;  fly  copu- 
lates ;  feeds  on  something ;  lives  nine  days. 

Answer  by  John  Logoins. — The  caterpillar  burrows  in  the  ground  in  the  fall ;  it 
changes  there  to  chrysalis,  and  in  the  spring  comes  out  a  butterfly ;  fly  copulates ;  lives 
on  juices  of  plants ;  exists  about  twenty-one  days. 

Answer  by  J.  F.  Groce. — The  fly  goes  into  the  ground  or  secretes  itself  in  some  hid- 
den place  in  the  fall  to  protect  itself  from  winter's  cold,  and  comes  out  in  July  and 
August  to  deposit  eggs ;  no  copulation ;  no  eating  by  fly. 

Answer  by  Johnson  Hensley. — A  small  butterfly  lays  its  eggs  in  the  fall  in  old 
trash,  leaves,  or  bark  of  cotton-stalks.  These  eggs  remain  intact  during  wintfer,  and 
iji  mouths  of  Jime  and  July  hatch  out  the  worm.  The  fly  copulates  and  eats  juices  of 
vegetation.  First  saw  the  worm  is  Washington  County,  Texas,  in  year  ic:^,  on  Milk 
Creek. 

Answer  by  Waller  Cociiran. — The  caterpillar  burrows  in  the  ground;  there 
changes  into  chrysalis,  and  in  this  condition  stays  till  proper  time  to  hatch  out  a  fly. 
The  fly  copulates ;  does  not  eat ;  live  two  or  thi*ee  weeks. 

Answer  by  J.  D.  Mitchell. — ^They  remain  in  chrysalis  state  in  any  place  suitable  to 
pirotect  them  during  winter ;  in  spring  it  comes  out  a  fly,  which  deposits  eggs ;  fly  copu- 
lates; subsists  on  juices  of  plants ;  live  fifteen  or  twenty  days. 

Answer  by  H.  Lewis. — They  go  through  the  winter  in  the  chrysalis  ^tatQ.  After 
eating  up  the  cotton  (1879)  they  took  to  the  crab-grass  in  the  coru-field  and  devoured 
it  completely.  Did  not  discover  any  change  in  the  color  of  worm  after  eating  the 
grass.    The  fly  lives  six  or  eight  weeks. 

Answer  by  Dr.  E.  Montgomery. »— The  chrysalis  is  the  medium  of  perpetuation  dur- 
ing and  through  winter.    The  fly  eats  and  copulates. 

.  Answer  by  J.  H.  Davis. — The  chrysalis  for  the  most  part  turns  out  a  fly,  but  some- 
times a  cross  between  a  chrysal  is  and  worm.  This  cross  goes  into  the  grouud  and  into 
trash  and  lays  tliero  till  spring,  or  a  suital^le  time,  when  it  comes  out  a  fly.  Sometimes, 
when  the  weather  is  not  suitable,  very  few  develop,  and  consequently  we  have  very 
few  worms.    The  fly  does  not  copulate,  aud  does  not  eat. 

Answer  by  Thomas  Armer. — The  fly  secretes  itself  in  some  warm  place,  where  it 
hides  till  winter  is  over  and  warm  weather  comes  to  bring  it  out ;  male  and  female 
Mj  f  copulates,  but  does  not  eat.  Believes  the  worm  eating  up  tlie  grass  is  a  totally 
dUQCeient  one  £rom  the  Cotton  Worm. 

-  Anffweir  by  Thomas  Bay. — Believes  they  pass  the  winter  in  the  chrysalis  state ;  have 
Ireqaembly  seen  them  plowed  up  out  of  the  ground ;  male  and  female  fly ;  fly  lives 
9imnb  ten  days.  The  worm  now  eating  up  the  grass  is  a  totally  diflerent  worm  from 
the  Ootton  Worm,  it  being  of  a  green  color  and  smaller. 


Livingston,  Sumter  County,  Alabama, 

SepttmUr  5,  1879. 
'   liij.  J.  G.  Harris  handed  me  your  circular  and  letter,  with  request  that  I  should 
tefHij  to  tbe  same.    I  herewith  inclose  my  essay  on  destroying  the  Cotton  Worm ,  writ- 
ten in  lb73,  which  will  give  my  answers  to  many  of  the  questions. 
(   1.  This  tonmtfy  i^^as  ooenpied  by  the  Choctaw  Indians  till  1832,  and  was  mostly  set- 
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tied  up  by  the  white  people  in  1833,  and  rapidly  cleared  ap  and  planted  largely  in 
cotton. 

2.  The  first  year  of  the  worms  was  in  1842  (so  far  as  I  know),  when  they  stripped 
the  foliage  firom  the  cotton  in  September. 

3.  They  are  generally  worse  after  a  winter  of  even  temperature,  not  very  cold.  Last 
winter  was  a  very  cold  one,  and  the  worms  have  worked  abont  in  patches  through 
the  two  past  months,  but  not  extensively  damaging  the  cotton,  though  the  weather 
has  been  very  wet,  and  the  moths  are  now  appearing  in  considerable  numbers.  We 
have  them  in  damaging  numbers  one  or  two  years,  and  then  an  intermission  of  two  or 
three  years,  and  sometimes  alternating  in  different  sections  of  the  county. 

4.  Wet  summers  are  much  the  most  favorable  for  their  multiplication.  In  dry, 
warm  summers  they  do  not  multiply. 

5.  By  the  middle  of  May,  but  generally  not  till  June,  in  their  earliest  but  small  gen- 
erations. In  1873  the  destructive  brood — second  or  third  generation — stripped  the 
cotton  of  foliage  in  July  and  early  in  August ;  usually  not  till  the  last  of  August  and 
September. 

6.  They  generally  appear  earliest  in  **  bottom  lands"  and  prairie,  where  adjoining 
thick-set  wood  lands. 

7.  They  hibernate  in  the  moth  state;  and  also  the  very  late  formed  chrysi^s  exist  in 
that  state  through  the  winter,  where  protected  from  severe  cold  by  grass  or  other 
herbage  or  covering,  and  perhaps  in  the  ground. 

8.  All  our  insectivorous  birds  consume  the  worms,  and  the  moths  to  some  extent^ 
but  which  are  not  out  on  the  wing  except  at  late  evening  and  at  night,  or  at  a  dark^ 
cloudy  evening. 

9  No  methods  to  destroy  the  moths  have  proved  effectual;  but  fires  attract  them 
most,  when  some  are  burned  or  their  wings  disabled,  and  molasses  will  stick  and 
hold  some  when  attracted  by  a  candle  standing  in  the  plate  or  vessel.  This  is  the 
only  known  means  of  destroying  the  moth  of  the  boll- worm,  and  preventing  the  great 
damage  to  the  cotton-crop  by  their  more  obscure  depredations,  and  might  be  effectual 
to  lessen  them  much  by  the  i>ersistent  use  of  great  numbers  of  these  plates  of  molas- 
ses, with  lamps  or  lanterns  so  made  that  they  could  fly  into  and  be  burned,  and  thus 
destroying  them  before  laying  their  eggs  in  the  cotton-blossom.  But  sugar  or  simps 
do  not  perceptibly  attract  by  themselves. 

10.  These  things  are  only  useful  in  plates,  when  the  moths  are  attracted  by  lights. 

11.  Know  of  no  flowers  which  attract  the  moth,  except  the  cotton-blossoms  attract 
the  moth  of  the  boll-worm,  in  which  it  deposits  the  eggs,  one  in  each  blossom ;  and 
these  blossoms  are  expanding  ^x>m  early  June  to  September  which  perfect  cotton, 
and  thence  on  into  October,  but  which  are  too  late  to  mature. 

12.  Know  nothing  of  the  influence  of  Jute  grown  near  cotton. 

13.  Know  nothing  better  than  Paris  green  or  cheaper  than  arsenic  to  destroy  the 
worms,  but  have  an  essay,  in  pamphlet,  published  in  1874,  on  ''the  Texas  Cotton 
Worm  Destroyer,"  discovered  and  patented  by  J.  D.  Braman  and  A.  Robira,  ''which 
is  a  salt  of  arsenic  that  readily  dissolves  in  cold  water,"  "four  ounces  of  which,  dia- 
BOlved  iL  40  gallons  of  water,  and  costing  25  cents,  and  sprinkled  over  an  acre  of  ootton 
with  a  watering-pot  or  sprinkling-machine,  will  effectually  destroy  the  woivds.  tfnd 
preserve  the  cotton."  Patented  by  Robert  Bennie  in  1874.  And  they  claim  thalf  It  ia 
better,  safer,  and  cheaper  than  the  other  articles  named. 

14.  Have  not  known  of  any  ii^urious  effects  firom  the  poison  to  men  or  animaU^  but 
heard  of  some  through  want  of  caution.  The  cotton  leaves  are  quickly  crisped  and 
kill^  by  the  application  of  more  poison  than  is  necessary  to  kill  the  worms  or  in  too 
concentrated  a  form. 

15.  The  best  methods  of  destroying  the  worms  are  given  in  the  above  answers  and 
in  my  essay,  and  the  most  expeditious,  with  the  cheapest,  will  be  to  use  the  poison  in 
a  dissolved  form,  and  applied  with  a/oamtoia  kand^pua^, 

16.  The  cost  per  acre  to  protect  a  crop  of  cotton  by  killing  the  worms  with  poiaon 
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will  be  firom  25  cents  to  $1  and  about  half  a  day's  work  with  the  fountain  hand-pnmp, 
to  apply  the  poison  in  water,  dissolved ;  or  with  sifters  lined  with  mnslin,  to  apply  the 
poison  in  dry  form,  well  mixed  and  incorporated  with  plaster  or  floor,  when  the  cost 
of  the  flour  may  be  added  to  the  above-named  cost,  which  was  given  only  as  the  cost 
of  the  poison.  What  would  be  the  cost  of  lamps,  lantern  traps,  vessels,  and  material 
to  destroy  the  moth,  particularly  that  of  the  boll- worm,  which  does  a  vast  amount  of 
ii^ury  to  cotton  crops,  or  even  to  materially  lessen  the  numbers,  cannot  now  be  esti- 
mated, as  it  has  not  been  sufQciently  tested.  The  fountain  pump  costs  about  |5. 
Respectfully, 

I.  D.  HOYT. 
Prof.  C.  V.  Riley. 


Parish  of  Concordu,  Louisiana, 

Lake  ConoordiCf  August  8,  1879. 

1.  About  the  year  1810  the  planters  of  this  parish  and  the  adjoining  county  of 
Adams,  most  of  whom  owned  property  in  both  localities,  commenced  abandoning  the 
culture  of  indigo  and  substituted  that  of  the  cotton-plant. 

2.  The  first  Cotton  Worms  or  Caterpillars  were  noticed  in  1840,  both  in  this  parish 
and  in  Adams  County.  They  were  noticed  in  August,  cutting  the  cotton  in  rank 
spots.  The  second  crop  stripped  the  rank  cotton  in  September.  The  appearance  of 
an  heretofore  unknown  insect  caused  a  meeting  of  all  the  leading  planters,  and  it  was 
generally  agreed  that,  owing  to  the  luxuriant  rank  growth  of  the  cotton  8tripi)ed  by 
the  worms,  that  tbey  were  rather  a  benefit  than  otherwise,  leaving  the  bolls  exposed 
to  the  sun  and  thus  insuring  their  ripening.  The  worms  again  appeare<l  in  greater 
numbers  in  1844  and  1846,  doing  considerable  damage  both  years,  especially  in  the  lat- 
ter year,  as  they  stripped  every  field  in  the  county  before  maturity.  They  continued  to 
appear  in  numbers  at  intervals  up  to  the  breaking  out  of  the  war,  but,  as  the  culture 
of  the  cotton-plant  was  pushed  forward  very  early  under  the  then  existing  system 
of  labor,  the  yield  was  not  much  shortened  by  the  stripping  of  the  leaves  in  Septem- 
ber, and  many  planters  continued  to  think  that  the  large  cotton  in  new  grounds,  of 
which  there  was  a  considerable  quantity,  was  benefited  by  the  loss  of  foliage. 

3.  The  character  of  the  winter  seems  to  have  very  little  influence  upon  ^he  propa- 
gation of  the  Cotton  Worm ;  its  development  in  greater  or  less  numbers  seems  to 
depend  principally  upon  the  character  of  the  summer  season.  A  wet,  rainy  summeri 
causing  a  rank,  succulent,  growth  of  the  plant,  is  peculiarly  adapted  to  their  propaga- 
tion in  countless  numbers,  even  apparently  shortening  the  period  between  their  reap* 
pearance  from  21  to  18  days,  and  causing  them  to  appear  in  such  numbers  in  what  is 
commonly  called  the  second  crop  (in  August)  as  to  almost  destroy  the  leaves  on  the 
cotton  and  not  leave  suflicient  foliage  to  sustain  the  next  generation,  in  September, 
for  more  than  half  their  allotted  7  days.  For  instauce,  the  winter  of  1872-73  was 
one  of  the  coldest  known  in  this  latitude  for  years.  Worms  were  noticed  in  the  lat- 
ter part  of  May,  and  by  the  last  of  August  the  cotton-fields  of  this  parish  were  per- 
fectly bare,  and  yet  still  another  crop  of  worms  hatched  in  latter  part  of  September, 
and  destroyed  crops  saved  by  application  of  Paris  green. 

4.  Wet  summers  are  almost  essential  to  the  reproduction  in  any  great  numbers  of 
the  worm.  Many  of  the  eggs  do  not  hatch  in  dry  weather,  and  then  the  many  enemies 
of  the  worm  have  a  better  chance  to  destroy  them. 

5.  In  1868,  the  first  year  of  my  experience  as  a  planter,  I  noticed  a  few  in  spot>s 
about  July  15.  August  7.they  were  quite  numerous  in  spots.  August  25  they  reap- 
peared, and  ii^ured  the  crop  considerably ;  worms  green,  with  two  rows  of  yellow  with 
black  spots  down  back.  September  8  a  more  numerous  crop  stripped  portions  of  the 
field.  September  25  the  green,  with  black  stripes  down  back,  appeared,  and  soou 
stripped  the  plants  of  every  leaf  and  small  bolL  In  1869 1  found  a  few  worms  as  early 
as  June  24,  full  grown,  pale  green,  marked  with  white  and  yellow  spots.  July  15  a 
£bw  were  noticed  in  rank  cotton.    August  7  they  were  quite  numerous  In  spots  of  same 
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obaraoter  of  cotton.  Aogost  37  the  green  and  black  spotted  worm  "  chopped  "  the  leavee 
badly  over  whole  crop,  and  snccessivo  crops  appeared  each  week,  September  2,  Septem- 
ber 8 ;  and  then  on  September  20  the  green  and  black  striped  worm  commenced  strip- 
ping the  crop.  This  was  a  very  wet  season,  cotton  growing  very  large,  and  despite 
the  loss  of  leaves,  the  yield  per  acre  was  about  one  bale  of  400  pounds  weight. 

In  1870  the  season  was  one  of  the  dryest  ever  known.  I  did  not  find  worms  until 
September  15,  and  then  the  green  iemd  black  striped.  They  were  not  in  snflQcient  num- 
bers to  do  any  harm.  In  1871,  the  first  worms  noticed  from  1st  to  15th  July,  green ; 
reappeared  August  15,  green,  with  black  spots ;  September  10  appeared  in  considerable 
numbers,  green,  black  striped,  but  did  not  entirely  strip  the  plant ;  extremely  wet 
spring,  but  dry  summer.  In  187*2  the  first  noticed  were  on  September  9,  green,  yellow 
stripes,  black  spots ;  reappeared  July  15,  all  sizes  and  stages ;  August  20  to  25,  heavy 
crop  of  green,  black  striped,  stripping  the  cotton  early  in  September.  In  1873  found  first 
worms  latter  part  of  May;  h^  seen  flies  around  buildings  on  warm  days  in  February; 
did  not  pay  much  at^  ution  to  their  reproduction  until  July  25,  when  the  green  and 
black  spotted  ones  appeared  in  considerable  quantities.  Augus^  15  the  green  and  black 
striped  worms  came  in  myriads,  and  made  short  work  of  the  rank,  succulent  cotton, 
the  growth  of  a  rainy  summer.  I  saved  900  acres  by  applying  Paris  green  ;  600  acres 
in  one  part  of  the  parish  was  destroyed  by  October  1,  the  flies  having  been  blown  into 
my  fields  from  adjoining  plantations  by  a  heavy  wind  the  week  previous ;  300  acres 
on  another  plantation,  being  isolated,  was  not  again  molested. 

In  1874  the  first  and  second  appearances  were  noticed  latter  part  of  July  and  August ; 
September  4,  considerable  numbers  of  all  sizes  and  grades ;  Sept-ember  14,  numbers  suf- 
ficient to  strip  the  cotton  Crop,  as  it  was  mostly  planted  after  an  overfiow.  Applied 
Paris  green  in  places,  but  the  worms  disappeared,  probably  destroyed  by  birds  and 
insects.  In  1875,  although  not  an  unusually  dry  year,  no  worms  were  noticed.  In 
1876,  found  a  few  worms  on  July  12;  August  2,  considerable  numbers  in  spots;  August 
22,  reappeared  in  considerable  numbers,  all  grades  and  sizes,  but  by  September  7  they 
had  mostly  disappeared,  it  being  very  dry  and  hot,  and  birds  aud  insects  being  plen- 
tifrd.  In  1877,  noticed  worms  in  July ;  August  10,  good  many ;  August  16,  in  suflS- 
cient  numbers  to  justify  use  of  Paris  green  in  places,  which  saved  that  portion  of  the 
crop,  but  the  worms  reappeared  in  force  September  20,  and  by  25th  there  was  not  a 
leaf  left.  In  1878,  full-grown  worms  seen  August  9,  earlier  broods  not  noted ;  August 
21,  full  crop  green,  black  spots,  out  over  large  area  of  the  country-,  though  not  gen- 
feral;  again  used  Paris  green  with  success;  September  12  to  19,  cotton  stripped.  In 
1879,  tho  worm  was  first  seen  about  June  20 ;  about  Ju^y  15  it  was  again  observed, 
and  now  they  are  found  through  the  fields  in  all  parts  of  the  parish,  always  the  pale 
green,  yellow,  scriped,  and  black  spots.  We  look  for  a  pretty  full  crop  about  S^th, 
and  a  destructive  one  about  September  10,  with  continuance  of  this  favorable  showery 
weather,  unless  some  natural  causes,  in  way  of  birds  or  insects,  prevent  their  propa- 
gation. 

6.  The  Cotton  Fly  1§  a  shy  insect,  and  seeks  shelter  in  large  cotton,  which  grows  in 
damp  spots;  there  the  eggs  are  deposited  and  the  first  worms  hatched. 
■  7.  The  moth  hiberaates  between  the  bark  of  old  logs  aud  dead  trees  iu  the  lofts  of 
bams,  gins,  and  outbuildings,  protected  between  shingles,  or  in  crevices,  in  a  state  of 
torpor.  Duly  a  few  survive  the  rigors  of  winter ;  hence  the  very  few  which  appear  in 
the  early  spring.  It  is  my  impression  that  the  moth  is  impregnated  in  the  fall,  but 
this  is  simply  a  matter  of  conjecture. 

8.  Nearly  all  birds  and  fowls  devoTir  the  Cotton  Worm  with  avidity,  but  the  com- 
mon black-bird,  which  to  a  considerable  extent  hibernates  in  this  region  and  broeds 
here,  is  the  greatest  enemy  among  birds.  The  common  red  wasp,  the  small  red  ant, 
a  species  of  large  green  spider  that  I  have  never  observed  except  on  the  cotton  plant, 
a  hexagon  shaped  bug,  green  and  sometimes  brown  (it  being  appai-eutly  of  a  chameleon 
nature),  flat  and  emitting  a  very  disagreeable  odor  when  roughly  touched,  armed 
with  a  long,  sharp  bill  which  it  carries  under  the  bodv— C(»mmonly  called  the  pump- 


Digitized  by  VjOOQIC 


APPENDIX:   ANSWERS   TO   CIRCULAR.  121 

kin-bug — and  lastly,  the  Ichuenmou  fly,  all  destroy  the  worm  in  its  varions  stap^  of 
transition— the  ant  evecn  taking  the  larv»  from  the  underside  of  the  leaves.  The 
irasp  and  Ichneumon  fly,  where  numerous,  seem  to  be  most  destructive. 

9.  The  experiment  of  saving  a  crop  from  worms  by  destroying  the  moth  was  most 
effectually  tried  prior  to  the  war  when  well-controUed  labor  was  at  hand  and  money 
was  plentiful,  and  since  then  some  enterprising  men  have  spent  much  money  and  time 
in  the  vain  attempt  to  save  their  crops  by  this  means,  but  none  in  this  section  have 
succeeded.  There  are  many,  many  times  more  worms  hatched  than  necessary  to  com- 
plete the  work  of  destruction ;  besides,  my  belief  is  that  the  moth  deposits  its  eggs 
before  leaving  shade  of  the  thick  cotton,  and  having  accomplished  its  destructive 
mission  then  flies  about  in  the  air. 

10.  The  moth  is  attracted  by  the  light,  and  my  observation  is  that  the  vessels  con- 
tiaining  molasses,  &c.,  being  placed  around  the  light,  serve  more  to  entrap  than  attract 
them.  The  moth  is  very  destructive  to  fall  fruit,  puncturing  it  so  soon  as  it  begins  to 
lipen. 

11.  BPave  never  noticed  moth  about  flowers. 

12.  Have  never  seen  the  exi>eriment  tried. 

13.  Arsenic  itself  is  used  by  some  persons,  they  claim,  successfally,  and  of  course, 
as  it  only  takes  about  one-quarter  of  a  pound  to  an  acre,  it  is  the  cheapest  poison  that 
can  be  used ;  but  owing  to  the  great  weight  and  the  perfect  insolnbility  of  arsenic 
with  water,  I  have  found  it  a  very  unsatisfactory  application ;  first,  unless  incessantly 
stirred  and  shaken  it  precipitates  and  clear  water  is  applied,  and  the  Cotton  Worm 
lives  on. 

Secondly,  if  too  much  is  carried  in  suspension  on  to  the  cotton  it  bnms  all  young 
bolls  and  leaves.  The  Texas  Worm  Destroyer,  a  salts  of  arsenic,  has  considerable  rep- 
utation and  does  dissolve  in  water,  but,  individually,  I  have  been  unable  to  attain  the 
happy  medium  of  mixture — either  the  worms  are  not  killed  or  the  cotton  is  much  burnt 
when  applied  strong  enough  to  kill.  A  solution  of  arsenic  known  in  this  section  as 
"Early  Bird,"  and  wliich  dilutes  readily  with  water,  has  the  same  objection — ^ithas 
to  be  mode  too  weak  to  kill  worms  or  it  kills  worms  and  bums  cotton  at  the  same  time. 
jEenco  I  find  myself  compelled  to  adhere  to  the  Paris  green,  even  when  run  np  to  75 
cents  per  pound,  as  was  the  ease  in  1873.  Have  tried  sundry  other  poisons  without 
effect.  Am  now  having  prepared  several  solutions  of  Paris  green  with  ammonia  for 
e^[)eniaent.  As  the  great  trouble  is  that  Paris  green  will  not  dissolve  in  water — being 
only  held  in  a  state  of  suspension  and  precipitating  so  soon  as  the  water  ceases  to  be 
agitated— the  water  inty  which  it  is  put  has  to  be  constantly  stirred,  and  the  2-^allon 
pots  from  which  it  is  sprinkled  have  to  be  constantly  shaken  violently ;  therefore  we 
have  been,  so  far,  unable  to  use  any  mechanical  process  of  sprinkling. 

14.  When  applied  too  strong,  say  in  great^er  proportion  than  1  pound  of  green  to  40  gal- 
lons of  water,  or  0  pounds  of  green  to  200  pounds  of  flour  and  land-plaster,  the  mixture 
"Will  bum  and  kill  young  bolls,  forms,  and  tender  leaves,  and  thus  do  as  much  harm  as 
worms.  Occasional  instances  of  men  being  nauseated  while  mixing  the  green  with 
flour  and  plaster,  or  even  while  sifting  it  on  the  plant,  have  come  to  my  notice ;  but 
a  single  dose  of  the  antidote,  hydrate  oxide  of  iron,  always  gave  relief.  A  good  many 
iDstauces  occur  of  men  becoming  chafed  by  riding,  and  the  flour  mixture  and  even  the 
water  getting  on  their  persons  causes  soreness,  and  sometimes  swelling  of  the  parts 
•accoinpahiied  by  an  eruption  of  white  pimples;  but  this  is  soon  relieved  by  the  use  of 
the  antidote  externally  or  an  occasional  application  of  sweet  oil  and  sprinkling  of 
flofir.  This  trouble  is  prevented  by  use  of  oil-cloth  aprons  and  free  use  of  strong  soap 
after  working  with  the  ntixtures.  Mules  are  sometimes  made  sore  around  and  under 
the  tail  and  on  flanks  and  shoulders  if  care  is  not  taken  to  wash  them  clean  of  the  flour 
laixtare,  which  becomes  caked  in  the  hair. 

16.  I  have  found  the  application  of  Paris  green  the  surest  poison  for  destroying  the 
worm,  applied  in  the  early  morning  and  late  evening,  mixed  with  flour  and  equal 
portB  plaster  of  Paris  and  land  plaster,  6  pounds  green  to  200  pounds,  carefully  and 
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thoroughly  mixed  aud  sifted  before  using,  and  then  sifted  on  each  side  of  the  row 
through  a  No.  24  sifter,  and  during  the  heat  of  the  day  when  the  leaves  are  dry,  f 
pound  to  1  pound  green  to  40  gallons  water,  sprinkled  on  each  side  of  the  row  with  a 
2-gailon  watering-pot,  ordinary  sized  rose,  perforated  with  holes  about  the  size  of  a 
knitting-needle.  The  drawbacks  the  cotton-grower  has  to  contend  with  are  many. 
First,  if  the  worms  come  early,  say  about  August  1,  in  sufficient  numbers  to  justify 
the  use  of  green,  the  next  crop,  which  comes  about  September  1,  will  destroy  his  crop, 
besides  the  work  of  cultivation  is  not  completed.  If  they  do  not  appear  until  1st  to 
10th  of  September,  he  is  tUen  compelled  to  devote  his  time  to  picking  the  crop  on 
sandy  lands,  and  a  loss  of  a  week  fbom  this  important  work  results  eventually  in  great 
loss.  If  the  worm  appears  in  force  about  the  middle  of  August  the  planter  is  then 
better  prepared  to  destroy  them,  and  the  plant  in  a  bettor  condition  to  justify  the  ex- 
pense ;  but  often  the  weather  is  very  showery,  and  much  of  the  green  is  wa^ed  off, 
and  the  plant  is  partially  stripped  before  the  worms  ore  killed ;  also,  now  that  Paris 
green  is  so  extensively  used  for  this  purpose,  the  article  is  very  much  adultei*ated,  and 
while  he  pays  less  apparently  per  pound  for  it,  it  requires  more  of  it  to  same  quantity 
of  flour  or  water,  and  even  then  it  is  not  so  destructive.  Our  great  need  is  a  cheap, 
soluble  poison,  which  will  dissolve  thoroughly  in  water  and  kill  the  worm  and  not 
burn  the  cotton. 

16.  The  cost  of  application,  outside  of  first  cost  of  the  Paris  green,  depends  upon  a  good 
many  contingencies — convenience  of  water,  size  of  cotton  plant  requiring  more  or  less 
of  the  mixture  to  the  acre.  Where  applied  mixed  with  water  and  the  water  is  con- 
venient, as  is  generally  the  case  in  this  parish,  it  will  cost  from  fl  to  $1.50  per  acre. 
When  applied  mixed  with  flour  and  plaster  (by  &r  the  most  efficacious  process)  it 
will  cost  from  $1.50,  at  the  lowest,  to  $2.50  per  acre.  The  best  and  surest  plan  for  the 
cotton-planter  to  protect  himself  against  the  ravages  of  Cotton  Worms  is  to  list  up  his 
lands  in  December,  and  very  early  in  January  replow,  x>lant  early,  and  force  the  plant 
to  maturity  by  constant,  judicious  cultivation.  This  mode  costs  as  much  per  acre  as 
the  application  of  Paris  green,  but  it  is  money  better  spent,  as  the  soil  is  kept  in  better 
plight  by  such  a  process.  Still,  under  favorable  circumstances,  I  am  a  strong  advo- 
cate for  the  use  of  Paris  green,  or  any  other  efficient  poison,  to  kill  the  worm,  and  nae 
the  green  whenever  my  crops  are  threatened  with  injury  by  the  worms. 
Very  respeotfuUy  yours, 

F.  S.  SHIELDS. 

C.  V.  Riley,  Chief  U.  S.  E,  C. 


Natchitochbs,  La.,  Sepiem^m  29, 1879. 
First,  in  order  to  answer  your  questions  inteUigently,  I  will  give  a  slight  outline  of 
the  geographical  location  and  situation  of  the  parish  of  Natchitoches.  It  is  situate 
in  the  northwest  part  of  the  State  of  Louisiana,  the  greater  portion  being  imme- 
diately south  of  the  thirty-second  degree  of  north  latitude,  its  greatest  length  being 
firom  southeast  to  northwest.  It  had  a  population,  according  to  the  census  of  1870,  of 
18,265.  Had  in  cultivation  last  year,  or  rather  in  the  previous  year  (1877),  in  cotton, 
S3,dOJ  acres,  and  produced  13,94^  bales  of  cotton.  The  lands  are  particularly  fertile 
and  productive,  yielding  the  greatest  abundance  of  the  fruits  of  the  earth  with  a 
small  outlay  of  labor.    As  to  yomvquestions : 

1.  I  answer  only  for  the  parish  of  Natehitoches,  La.  Cotton  was  first  planted  in  this 
parifih  about  the  beginning  of  this  century. 

2.  The  first  appearance  of  the  worms  in  this  locality  was  in  the  year  1823,  late  in  the 
autumnal  season,  and  they  did  but  little  damage  to  the  cotton  plant.  The  second 
time  was  in  the  year  1640,  doing  again  very  little  damage,  and  creating  no  alarm  in 
the  minds  of  the  planters;  but  when  they  came  again,  in  the  year  1644,  they  did  con- 
siderable damage,  causing  serious  alarm  to  those  engaged  in  planting,  making  them 
ask  the  question  if  it  would  pay  to  continue  the  business.  By  the  end  of  the  month 
of  August  every  leaf  was  stxipped  fh>m  the  plant  as  if  a  killing  frqpt  had  fUlen. 
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After  this,  confidence  was  restored  and  cotton  planted  extensively  until  the  year  1846, 
when  again  the  crop  was  destroyed.  The  damage  was  considerable,  and  the  yield 
lessened  at  least  25  per  cent.  After  this  no  particular  attention  was  paid  to  the  worms 
until  after  the  close  of  the  late  war,  since  which  time  they  have  reduced  the  yield 
year  after  year,  until  they  became  so  destructive  as  to  almost  deter  planters  from 
engaging  in  the  bnsiness.- 

3.  In  order  to  answer  this  question  intelligently  I  have  obtained  the  following  facts 
in  regard  to  the  appearance  of  the  worm  from  the  year  1867  up  to  and  includiug  this 
present  year,  1879. 


Bain  for  the  months  of  April,  May,  June,  and  July: 


Inches. 

..20A 
..  15« 
..  16H 


Inchea 

1867 29^  1874 

1868 IH^  1875 

1869 22A  1876 

1870 19^(5  1877 1 

1871 21A  1878 

1872 2aA  1879 

1873 23i* 

As  to  the  temperature  of  the  months  of  December,  January,  February,  and  March,' 
Dr.  F.  Johnson  says:  ''As  to  mean  temperature  of  these  same  months,  the  yariation 
is  too  little  to  have  any  influence  on  the  question  before  you.  Compare  your  notes  on 
Caterpillars,  and  see  if  you  can  find  any  mutual  conneotion  between  temperature^ 
rains,  and  worms.    I  do  not  think  there  are  any  eatis&otory  bonds  of  connections'^ 

Caterpillars  in — 
1867. — First  lippeared  about  6th  of  June;  destroyed  crop  last  of  July. 
1868. — First  appeared  1st  day  of  May;  destroyed  crop  10th  of  August. 
1869. — First  appeared  20th  of  June;  destroyed  crop  20th  of  August,  partially; 
1870. — First  appeared  20th  of  June;  destroyed  crop  20th  of  August. 
1871. — First  appeared  15th  of  June;  destroyed  crop  20th  of  August. 
1872. — First  appeared  20th  of  June;  destroyed  crop  20th  of  August. 
1873. — First  appeared  10th  of  June;  destroyed  crop  1st  of  August. 
1874. — First  appeared  20th  of  June;  destroye<l  crop  20th  of  August. 
1875. — First  appeared  20th  of  June;  destroyed  crop  20th  of  August.. 
1876. — First  appeared  20th  of  June;  destroyed  crop  last  of  August 
1877. — ^First  appeare^l  20th  of  June;  destroyed  crop  20th  of  August.. 
1878. — First  api>eared  15th  of  June;  destroyed  crop  25th  of  August.. 
1879. — First  appeared  20th  of  June;  did  not  destroy  crop. 

4.  This  question  is  answered  by  the  preceding  answer  so  far  as  figanB  o«t,  snd 
from  the  statistics  it  appears  that  weather  has  no  particular  influence  on  them.  You 
will  observe  that  the  months  of  April,  May,  June,  and  July,  of  1869,  were  among  the 
wettest  of  the  caterpillar  years,  yet  the  crop  was  only  partially  destroyed,  and  for  the 
same  months  of  the  year  1876  we  had  nearly  two4hirds  less  rain  and  the  crop  waa 
destroyed  as  usual.  As  to  their  destruction  by  the  ants,  that  will  be  merer  fiilly  es* 
plained  later  on.  The  plant  during  a  dry  spring  is  of  very  slow  growth,  and  may  not 
be  able  to  furnish  the  necesaAry  pabulum  for  the^lllie  and  growth  of  the  worm.  This 
might  be  accounted  one  of  the  causes  of  a  wet  year  favoring  their  development,  there 
is  more  surface  and  food  for  them  in  a  wet  spring  than  in  a  dry  one. 

5.  They  have  frequently  been  seen  as  early  as  the  first  days  of  the  month  of  May, 
notably  in  the  year  1868,  when  they  appeared  in  great  numbers  in  some  localities,  and 
did  considerable  damage  to  the  cotton  plant.  Many  planters  were  much  alarmed  at 
this  early  appearance,  and  thought  themselves  mined  again.  The  plant  was,  however, 
yet  young  and  recovered  from  the  damage,  and  a  pretty  good  crop  waa  made. 

6.  In  the  low  moist  places  when  the  eotton  is  greenish  and  more  tender. 
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7.  The  insect  undoubtedly  passes  the  vrinter  in  the  butterfly  form,  which  is  the 
fourth  and  last  stage  of  their  existence.  They  belong  to  the  species  Lepidaptera,  and 
genus  Papilio,  and  are  the  proceeds  of  the  chrysalides  from  the  caterpillars.  They  are 
About  seven-eighths  of  an  inch  long,  of  a  dark  greyish  color,  not  so  pronounced  on  the 
under  side  of  their  wings,  with  a  characteristic  dark  circular  si>ot  on  each  wing.  The 
last  seen  of  the  caterpillar  in  the  autumnal  sea-son,  when  the  crop  of  cotton  is  destroyed, 
is  in  the  form  of  the  chrysalis,  for  after  they  eat  all  of  the  cotton  leaves  they  proceed 
to  "web  up"  on  any  leaf  that  will  afford  them  protection.  This  chrysalis  produces 
the  butterfly,  which  immediately  prepares  for  hibernation  It  is  my  opinion  that  they 
seek  winter  quarters  before  they  mingle  in  concourse  with  the  males,  hence  their  eggs 
are  not  fertilized  until  after  they  come  from  their  torpid  state  in  the  spring  of  the  year. 
They  may  be  seen  in  the  warm  days  of  January,  February,  or  March,  near  the  eves  of 
houses  covered  with  shingles,  or  in  comers  of  fences  made  of  rails  with  the  bark  on 
them.  Just  before  sunset,  after  one  of  these  warm  days,  they  will  come  out  and  fly 
aiound.  At  this  time  they  do  not  possess  the  same  brilliant  colors  that  they  do  in 
spring  and  summer  when  they  are  depositing  their  eggs,  and  one  not  perfectly 
acquainted  with  them  might  mistake  them  for  another  species.  They  therefore  pass 
the  winter  in  the  butterfly  form,  in  a  semi-torpid  condition,  yet,  strange  to  remark, 
en  passant,  the  first  thing  seen  of  them  in  the  spring  of  the  year  is  the  worm  itself. 

8.  First,  birds  (Ates)  of  various  kinds  and  conditions  feed  more  or  less  on  them ; 
among  others  I  will  mentaon  the  mocking  bird  {Orpheus  polffglottus  of  Linnaeus).  This 
bird  feeds  extensively  on  the  Cotton  Caterpillar  (Aleiia  argiUacea)  in  the  early  months 
of  its  existence;  but  they  are  not  gregarious,  hence  their  work  is  little  appreciated  in 
this  direction)  they  not  being  disposed  to  go  in  flocks  or  localize  or  concentrate  their 
destructiveness. 

This  present  year  (1879)  the  Cotton  Worms  have  not  developed  as  rapidly  and  as 
numerously  as  they  have  done  usually  heretofore,  and  among  other  causes  retarding 
1  heir  progress  has  been  pointed  out  as  their  great  enemy  the  red-winged  black-bird 
{Agel(Biis  phcsniceus).  This  bird  has  been  seen  in  large  flocks  in  the  cotton-fields  very 
early  this  year.  These  birds  have  been  seen  frequenting  our  fields  and  forests  in  great 
numbers  late  in  the  autumnal  season,  but  have  never  been  knoAvn  here  in  the  months 
of  July  and  August  before.  One  planter  told  me  that  he  saw  one  flock  of  at  least  forty 
thousand  in  the  cotton-field !  This  number  may  have  been  considerably  exaggerated, 
but  there  is  no  question  that  they  have  been  in  the  cotton  fields  during  these  ewly 
months,  July  and  August,  in  very  gr^at  quantities,  such  as  have  never  been  seen  before. 
I  have  been  informed  that  they  feed  nt>on  the  worms  in  three  of  their  fcvrms,  the  btitter- 
fly,  caterpillar,  and  chrysalis.  These  bir<ls  should  be  protected  and  permitted  to  build 
their  nests  undisturbed  by  the  hunter's  shot  or  idte  boy's  hand.  Many  other  solitary 
birds  feed  upon  them,  but  their  work  is  not  appreciated. 

As  to  qaadmpedS}  there  Are  none  known,  with  perhaps  the  single  exception  of  the 
Tftccoon  (Procyon  lator).  He  has  been  seen  feeding  on  them,  and  planters  inform  me 
"thiU  tJiey  have  seen  the  tops  of  the  stalks  bent  and  broken,  cvidentlv  the  work  of  the 
•coon  in  search  of  the  catecpillar. 

Insects*    Ants  (family  FornUcidWf  ortler  Mymenopta'a)  have  always  been  looked  upon 

"ftsoae  of  the  most  inveterate  enemies  of  the  Cotton  Cateriiillar,  destructive  to  them 
in  all  of  their  four  difierent  fomis.  They  will  detach  the  egg  from  the  leaf  and  bear 
it  off  to  tiieir  formicary ;  attack  and  kill  the  worm  either  in  its  active  eating  state  or 
when  under  the  torpidity  of  the  second  or  chrysalis  state,  and  if  it  is  possible  for  them 
to  capture  a  butterfly  it  shares  the  same  fat^.     It  nia,v  be  owuig  to  their  inability  to 

.  procreate  and  move  about  during  wet  weather  that  the  worms  are  enabled  to  escape 
their  depredations.    It  is  a  well-known  fact  that  the  female  ant  is  winged,  hence  it  is 

,  plain  to  be  seen  tJiat  wet  weather  will  considerably  interfere  with  their  proper  func- 

,  tional  office.  The  female  ants  are  famished  at  their  exclusion  with  two  pairs  of  wings, 
which  after  swarming  iu  coucoiursc  with  the  males  they  almost  immediately  cast.  The 
office  of  the  perfect  or  winged  female  is  to  provide  a  constant  supply  of  eggs  for  the 
maintenance  of  the  population.    Rainy  weather  can  therefore  keep  the  female  ant 
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"  cribbed,  cabined,  and  confined"  to  her  prison  life ;  if  ahe  is  permitted  to  venture  fortb 
it  is  x>08edbl6  for  her  to  be  lost  in  the  storm.  The  superabnndant  surface- water  remain- 
ing  after  heavy  rains  will  greatly  impede  the  active  operations  of  the  "  neuters,"  or 
working  ants,  whose  office  it  is  to  supply  and  protect  the  colony. 

The  wasp  (Genus  Vespa,  order  Hymenoptera)  attacks  the  worm,  and  will  carry  them 
off  to  feed  their  young,  and  should  they  be  so  unfortunate  as  to  drop  one  on  the  ground, 
en  route  the  ants  will  be  certain  to  pick  it  up. 

There  is  a  small  chinch-bug  constantly  found  on  the  cotton-plant  leaf,  which  un- 
doubtedly feeds  on  the  ova  or  eggs  of  the  butterflies.  They  are  not  numerous,  how- 
ever, and  are  too  small  and  insignificant  to  do  any  great  amount  of  damage  or  interfere 
materially  with  the  rapid  increase  of  the  worms. 

9.  The  only  effort  ever  made  in  this  parish  to  destroy  the  butterflies  has  been  by 
fires  at  night.  They  are  easily  attracted  by  the  ''  glitter  of  a  garish  flame  "  at  night, 
and  great  quantities  can  be  destroyed  in  this  manner.  It,  however,  requires  concert 
of  action  on  the  part  of  a  large  number  of  planters,  which  has  never  been  done.  Aa 
to  attracting  them  by  sugar,  &c.,  it  is  generally  believed  that  the  butterfly  does  not 
take  nourishment  during  its  short  life,  or,  if  it  does,  the  quantity  is  too  small  for  them 
to  be  snccessfiilly  poisoned. 

10.  They  will  be  attracted  only  by  the  lights. 

11.  I  do  not  know  of  any  flowers  that  will  attract  them.  They  are  not  seen  on  any 
other  plant  than  the  cotton. 

12.  Nothing. 

13.  Nothing. 

14.  First,  as  to  the  plant :  If  the  mixture  is  put  on  too  highly  concentrated  it  will 
kill  leaves,  blooms,  and  bolls.  Second,  as  to  man :  When  any  portion  of  the  cuticle  ia 
abraded  and  the  mixture  allowed  to  get  on  this  particular  place  it  is  apt  to  cause  local 
Inflammation  and  inflammation  of  the  neighboring  lymphatic  glands;  no  case,  however, 
to  my  knowledge  has  ever  been  known  to  result  seriously.  Third,  as  to  animals:  I 
know  nothing  of  any  serious  accident  to  them. 

15.  The  best  method  yet  tried  is  the  application  of  the  Paris  green  suspended  in  water, 
1  pound  to  40  gallons.  The  Paris  green  being  the  arsenite  of  copper,  it  is  not  soluble 
in  water,  and  when  the  two  are  mixed  the  Paris  green  is  only  suspended ;  hence  it  is 
necessary  to  keep  the  mixture  constantly  agitated,  otherwise  some  portions  will  be 
stronger  than  others,  and  will  In  that  case  be  apt  to  injure  the  plant. 

The  mode  of  applying  it  differs  according  to  the  means  of  the  planter  using  the  poi- 
son. Many  persons  make  brooms  of  the  Mayweed  (Antliejiiis  cotula)^  which  are  handy 
and  very  convenient ;  others  use  the  common  garden  watering-pot  with  the  perforated 
nozzle,  which  is  expeditious,  efficacious,  and  at  the  same  time  inexpensive.  The  best 
mo<le  yet  found  is  with  the  fountain-pump ;  with  this  the  work  can  be  accomplished 
with  neatness  and  dispatch  without  wetting  the  clothes  of  the  one  applying  it.  The 
XK>i8on  must  be  applied  just  after  the  worms  are  hatched  and  begin  to  crawl,  other- 
wise it  will  be  too  late.  It  requires  careful  looking  to  find  the  worms  at  this  stage  of 
their  existence.  Four  or  five  days  after  the  butterfly  emerges  from  the  chrysalides 
she  begins  to  lay  her  eggs,  on  the  under  side  of  the  leaf,  and  after  about  the  same  time 
the  eggs  begin  to  hatch  j  then  look  carefully  under  the  leaf  in  the  locality  where  yoa 
expected  to  find  them,  and  almost  to  a  certainty  they  are  there.  In  order  to  better 
find  them  every  planter  should  provide  himself  with  a  small  magnifying  glass,  which 
will  cost  them  only  about  twenty- five  cents.  This  summer  I  had  in  my  office  one  leaf 
from  the  cotton  plant,  and  on  it  there  were  ten  worms  and  in  it  at  least  one  thousand 
holes,  yet  on  handing  it  to  several  persons  they  failed  to  see  either  caterpillars  or  holaa 
until  they  were  pointed  out  to  them. 

By  request  I  received  the  following  letter  from  one  of  our  largest  planters : 

Natchitoches,  La.,  September  26, 1879. 
Dbab  Sir:  In  1876 1  experimented  with  arsenic  to  destroy  caterpillars,  with  the  fol- 
lowing result :  1st,  I  took  one  poimd  of  16  ounces  of  commercial  arsenic,  which  cost 
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ftbout  25  cents  per  pound,  dissolved  it  by  boiling  in  8  gallons  of  water ;  after  it  was 
dissolved  replaced  the  quantity  of  water  lost  by  evaporation ;  with  this  8  gallons  I 
went  to  wort.  1st.  Put  2  gallons  of  the  solution  in  a  pork-barrel  of  water,  say  33  gal- 
lons, sprinkled  two  rows  of  cotton ;  result  of  this  application  was  death  to  both  cotton 
and  worms.  2d.  I  then  used  1^  gallons  to  the  baiTel  of  water;  same  result  to  the 
worms,  cotton  badly  scalded.  3d.  I  then  took  one  gallon  of  the  solution  and  put  it  in  a 
barrel  of  water;  this  time  my  solution  seemed  to  be  a  little  too  strong,  but  did  no  per- 
ceptible injury  to  the  plant ;  the  leaves  retained  their  color  except  in  places.  A  fourth 
application  of  three-quaiters  of  a  gallon  of  the  solution  to  a  barrel  of  water  was  tried 
and  found  of  sufficient  strength  to  kill  the  worms  and  not  damage  the  plant.  These 
experiments  were  made  at  the  same  time  Paris  ^reen  was  applied  to  the  balance  of 
the  cotton  on  the  plantation,  none,  however,  being  used  when  the  arsenic  was  ap- 
plied. The  rows  in  which  the  two  last  applications  were  made  (i.^.,  1  gallon  and  } 
gallon  to  the  barrel  of  water),  the  cotton  lived  and  bloomed  about  three  weeks,  at 
which  time  the  worms  destroyed  all  of  the  cotton  on  the  plantation. 

Respectfully,  H.  B.  WALMSLEY. 

Dr.  Geo.  E.  Gillbspik. 

The  Paris  green  has  been  sold  in  this  market  for  $1  per  pound,  but  it  can  now  be 
Vought  for  from  25  to  35  cents  per  pound.  It  is  calculated  that  three-quarters  of  a 
pound  will  poison  an  acre ;  however,  if  the  application  is  made  Just  before  a  rain,  it 
will  be  necessary  to  repeat  it.  Most  planters  think  that  |1  per  acre  will  cover  all  the 
aeoes^y  expenses. 

Respectfully,  GEO.  E.  GILLESPIE,  M.  D. 

C.  V.  Riley,  Chief  U.  8,  E.  C. 


Jackson,  Miss.,  September  — ,  1879. 
In  answer  to  some  of  the  questions  of  your  circular  No.  7 : 

4.  Warm,  wet,  and  cloudy  weather  favors  the  appearance  and  reproduction  of  the 
Cotton  Caterpillar. 

5.  Never  have  known  them  to  appear  in  the  spring  when  June  and  July  have  been 
wet ;  the  Ist  August  is  about  the  earliest  period  in  this  legality. 

6.  In  cotton  of  the  largest  growth  without  regard  to  the  situation. 

7.  Observation  has  led  me  to  believe  that  the  worm  in  none  of  its  forms  lives  through 
our  winters  in  this  locality,  and  also  form  an  opinion  in  direct  variance  with  science 
as  taught  in  the  schools.  I  have  attempted  to  arrest  their  increase  when  only  a  ftdw 
bad  made  their  appearance  by  destroying  by  hand,  but  without  success;  for  suddenly, 
without  the  possibility  of  such  an  increase  by  reproduction,  they  would  appear  in  such 
numbers  as  to  destroy  every  leaf  in  two  or  three  days.  Again,  in  another  instance, 
when  no  worms  were  in  this  neighborhood,  four  days  after  a  diligent,  and  careful 
search,  when  no  sign  of  them  could  be  found,  they  suddenly  appeared,  and  in  three 
days  not  a  cotton  leaf  could  be  found  in  my  field  except  about  one  acre  near  the  mid- 
dle of  it,  which  was  planted  much  later  than  the  rest,  not  a  leaf  of  which  they  tou(fhed, 
although  some  of  the  branches  interlocked ;  but  some  weeks  afterwards  when  this 
patch  of  cotton  had  arrived  at  the  same  stage  of  growth  it  was  also  stripped  of  its 
leaves  as  the  other.  In  all  my  observation,  the  worm  when  it  has  exhausted  the  sup- 
ply of  cotton  leaf  mil  eat  nothing  eUcj  but  crawls  up  on  the  weeds,  bushes,  and  fences, 
and  die. 

8.  From  this  experience,  connected  with  the  facts  of  their  irregular  appearance,  and 
that  only  under  the  same  conditions  of  wet,  warm,  and  cloudy  weather,  which  is  always 
unfavorable  for  a  healthy  growth  of  the  cotton  plant,  and  that  the  worm  never  ap- 
pears in  the  spring  or  early  summer,  at  least,  not  in  such  numbers  as  to  be  noticed ; 
its  power  of  quick  reproduction ;  its  total  absence  from  the  cotton  plant  at  that  time 
when  it  could  not  escape  detection ;  and  the  temperature  of  May  and  June  always 
high  enough  for  the  development  of  the  worm  through  all  its  forms,  leads  me  to  believe 
that  the  Cotton  Caterpillar  is  the  spontaneous  production  of  diseased  cotton  plants. 
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9.  All  efforts  to  destroy  and  stop  the  progress  of  the  worm  when  the  condition  for 
its  appearance  and  increase  is  favorable,  has  proved  futile  so  far  as  my  experience 
extends  in  the  coltivation  of  cotton  for  thirty  years. 
Yoorsy  very  respeotfolly, 

H.  O.  DIXON. 
Prof.  C.  V.  RiLET. 


Larissa,  Chsrokbe  County,  Texas, 

October  13, 1879. 

In  answer  to  yonr  4th  inquiry,  viz:  "Do  wet  or  dry  summers  favor  its  multiplica- 
tion f  I  would  answer  that  about  ten  years  ago  the  Rev.  N.  A.  Davis,  now  of  Jack- 
sonville, in  this  county,  suggested  to  me  the  probability  that  the  small  red  or  brown 
ant,  abundant  in  the  South,  was  the  natural  enemy  of  the  Cotton  Worm  and  especially 
effective  during  dry  summers.  After  two  summers'  observation,  I  was  convinced  of 
the  truth  of  the  reverend  gentleman*s  conclusions.  His  opinion  and  two  years'  obser- 
vation induced  me  to  write  the  following  to  one  of  our  county  papers : 

THB  COTTON  WORM  (1871). 

"  The  danger  from  the  Cotton  Worm  is  now  over  and  we  may  review  the  history  of 
its  depredations  during  the  summer.  Only  a  few  farmers  have  suffered  save  in  the 
anxiety  which  they  have  felt  during  the  maturation  of  their  crops.  If  you  recoUeot, 
the  worm  was  worse  during  the  few  weeks  following  the  rainy  season ;  and  as  the  dry 
season  since  advanced,  the  worm  gradually  receded  and  the  hopes  of  the  fisrmer 
revived.  The  first  generation  of  these  troublesome  insects  appeared  to  have  taken 
place  in  the  wettest  lands  early  in  the  spring,  and  it  was  about  the  second  generation 
that  menaced  the  crops.  Wet  weather  fisvors  the  increase  of  the  worm  and  dry 
weather  soon  destroys  it.  This  observation  has  been  made  by  many  farmers  long  ago. 
A  similar  observation  has  long  since  been  made  in  regard  to  the  Cotton  Louse.  Early 
in  the  spring  (when  the  cotton  is  in  its  first  and  second  leaf),  if  the  weather  is  rainy^ 
the  louse  soon  covers  the  tender  cotton  plant  and  threatens  to  destroy  it.  But  when 
ibe  dry  season  supervenes  the  little  insect  disappears,  and  the  plant  soon  recovers 
from  the  mischief.  To  what  shall  we  attribute  the  disappearance  of  the  insect  in  both 
cases  t  It  is  evidently  due  to  that  little  predatory  and  almost  omnipotent  ant  which 
retreats  to  its  hole  and  gathers  in  large  bunches  in  dry  places  during  the  rainy  sea- 
sons ;  but  whenever  the  drought  sets  in,  it  climbs  the  stalk  of  every  plant  in  search  of 
piey.  It  is  carnivorous  and  deals  death  and  destruction  among  insects  in  the  crawl- 
ing stage  of  existence  wherever  it  goes.  When  the  Cotton  Louse  multiplies  danger- 
ously on  the  tender  plant,  favored  by  a  rainy  season,  the  farmer  loses  all  hope  of  his 
crop  unless  the  dry  weather  comes  and  the  little  ant  begins  to  milk  the  cows  (the  lice 
are  caHed  "  ant  cows  ")  by  climbing  up  to  them  and  striking  them  with  their  hands  f 
and  eating  a  fluid,  which  is  made  to  exude  from  them,  by  the  concussion.  This  process 
toon  destroys  them.  Then,  at  a  later  season,  especially  if  the  ant  is  driven  to  its  shel- 
ter by  rains,  the  Cotton  Worm,  having  increased  to  a  dangerous  extent,  threatens  the 
more  mature  plant.  Again  the  same  ant,  when  the  sunshine  permits,  saves  the  cotton 
by  climbing  the  stems  and  seizing  the  flouncing  worm,  cuts  it  into  two  on  the  ground, 
to  which  both  have  fallen  in  the  struggle,  and  thus  in  a  very  short  time  it  thinned  out 
the  worm,  either  destroying  or  holding  it  in  abeyance. 

''  The  history  of  these  two  enemies  of  cotton  growers  accords  with  the  experience  of 
observers.  The  dry  weather,  per  «6,  does  not  save  the  cotton  from  louse  or  worm  in 
the  former  or  latter  season  only  as  it  permits  the  predatory  ants  to  destroy  them ;  nor 
does  the  wet  weather  favor  the  production  of  the  insect  only  as  it  drives  the  ants  to 
their  holes.  Were  it  not  for  the  ant  the  cotton  plant  would  never  make  the  first  limb, 
or,  escaping  this,  could  not  mature  a  single  boll  on  account  of  its  second  enemy,  the 
woms. 
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"Then  let  us  corse  the  little  biting  ant  no  more  when  we  happen  to  get  a  shoe 
fall,  but  remember  that  we  are  indebted  to  this  diminutive  oreatore  for  every  thread 
of  cotton  that  has  gone  into  the  commerce  of  the  world." 

Thus  you  see  that  about  ten  years  ago  the  Rev.  N.  A.  Davis  informs  me  of  his  dis- 
covery of  the  destruction  of  the  Cotton  Worm  by  the  ant ;  to  which  I  have  added  the 
additional  fact  of  its  destruotion  of  the  Cotton  Louse  earlier  in  the  season  by  the  same 
ant.  The  observation  of  each  succeeding  year  since  that  time  has  confirmed  me  in 
the  opinion,  and  our  last  summer,  the  driest  I  ever  saw,  yielded  no  specimens  of  the 
worm  or  louse  within  my  observation.  Please  obtain  the  technical  name  of  inclosed 
ant. 

Yours,  respectfully, 

F.  L.  YOAKUM. 

Prof.  C.  V.  Riley. 


Perry  County,  Alabama,  September  17, 1879. 
I  beg  leave  to  offer  the  following,  in  answer  to  your  questions  in  regard  to  the  hab- 
its of  the  Cotton  Worm,  and  the  best  modes  of  destroying  the  same : 

1.  I  can  remember  seeing  cotton  grown  as  far  back  as  1820  in  Autanga  County,  Ala- 
bama.   Since  1822  I  have  been  cultivating  the  plant  in  Perry  County  on  sandy  land. 

2.  In  1837,  about  the  middle  of  September,  was  the  earliest  I  ever  saw  them.  No 
damage  of  any  consequence  afterwards  until  1866. 

3.  In  ray  opinion,  the  worms  are  worse  after  a  severe  winter.  I  suppose  it  is  be- 
cause they  come  out  oftener  during  mild  winters  and  are  consumed  by  the  birds. 

4.  Hot,  dry  weather  seems  to  be  the  life  of  them. 

5.  The  20th  June  is  the  earliest  I  have  noticed  them,  but  doing  no  serious  damage 
until  20th  July. 

6.  They  iuvariably  make  their  appearance  first  in  the  low,  black  lands  of  West  * 
Perry  County. 

.  7.  They  hide  themselves  in  old  bams  and  rotten  trees  during  the  winter,  coming  out 
in  the  afternoon  of  warm  days. 

8.  The  appearance  of  the  worm  does  not  seem  to  attract  any  kinds  of  birds  to  our 
fields  but  all  domestic  fowls  devour  them  ravenously,  as  do  also  hogs  and  ants. 

9.  There  has  been  no  method  adopted  for  destroying  the  moth  snccessftdly. 

10.  They  are  attracted  in  larger  numbers  by  decayed  fruit  of  almost  any  kind  than 
by  anything  I  know  of  (during  night). 

13.  Paris  green  seems  to  be  the  most  reliable  mode  of  destroying  them,  though  some 
of  my  neighbors  have  used  London  purple  with  good  effect. 

14.  It  is  dangerous  to  men,  animals,  and  cotton  when  used  with  indiscretion. 

15.  I  have  used  kerosene  oil,  one  part  to  thirty  parts  of  water,  effectually,  and  spirits 
of  turpentine  will  do  abont  as  well.  I  believe  pine  sawdust  sown  lightly  with  the  seed 
would  be  a  preventive. 

Yours,  &c., 

O.  H.  PEERY.  . 
Prof.  C.  V.  Riley. 


Walterborough,  Colleton  County,  South  Carolina, 

September  28,  1879. 
I  mail  you  this  day  my  report,  as  requested  by  you  in  circular  No.  7.    This  report  is 
not  as  full  as  one  I  made  last  year  to  the  department,  but  what  I  have  said  is  founded 
on  experience  and  close  observation  of  the  Cotton  Worm  for  years. 
Trusting  that  it  may  be  of  some  use  in  your  department, 
I  am,  very  respectfully,  yours,  &o., 

JAMES  W.  GRACE. 
C.  V.  Riley,  CMrf  U.  S,  E.  C. 
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1.  Cannot  state  from  any  reliable  anthority,  bat  cotton  was  grown  soon  after  the 
settlement  of  the  connty  for  domestic  purposes. 

2.  As  early  as  1793  the  worm  swept  over  the  State,  bat  it  is  first  recorded  in  this 
district  in  1800  as  prevailing  generally. 

3.  The  worm  is  most  to  be  dreaded  after  a  mild,  warm  winter.  He  will  make  his 
appearance  sooner  in  the  following  season. 

4.  Wet  summers  by  all  means  favor  its  mnltiplication. 

5.  First  of  Jane. 

6.  In  wet,  low  spots  where  the  plant  grows  Inxariant,  the  plant  being  succulent, 
soft,  and  pulpy. 

7.  I  believe  that  it  is  a  peculiar  parasite  of  the  cotton-plant,  and  as  such  that  the  cryptic 
germ  of  the  insect  is  to  be  found  with  the  germ  of  the  plant  itself,  and,  like  all  parasites, 
only  requires  fovorable  circumstances  to  develop  it ;  a  soft,  pulpy,  and  luxuriant  state 
of  the  plant,  with  cool  and  cloudy  weather  at  the  time  of  its  natural  advent — that  is 
to  say,  from  early  in  June  to  middle  of  July — ^wiU  cause  it  to  develop  vigorously  and 
bud  rapidly,  so  as  to  produce  seasons ;  whereas  dry  June  and  hot  weather,  causing 
a  hard,  dry  state  of  the  leaves  and  mature  condition  of  plants,  furnishing  but  little 
and  "pooT  food,'  will  result  in  a  poor  and  a  feeble  brood,  too  inactive  to  do  harm.  This 
theory  is  borne  out  by  the  following  facts :  The  Cotton  Worm  is  found  everywhere  on 
the  globe  where  cotton  is  planted,  and  only  found  on  the  cotton-plant.  The  worm  will 
starve  if  the  cotton-plant  fails,  though  other  vegetation  abounds.  When  the  plant  is 
pushed  on  so  as  to  grow  and  mature  rapidly,  the  leaves  beuig  hard  and  dry  in  June, 
as  was  usual  before  the  war,  we  hear  nothing  of  the  worm ;  but  when  cultivation  is 
bad,  the  plant  backward,  and  when  June,  the  time  of  its  natural  development,  comes, 
the  worm  finds  the  cotton  (as  since  the  war)  green,  sappy,  soft,  then  does  it  rejoice  in 
wholesome  food,  increase  rapidly,  multiply,  and  make  itself  a  scourge. 

I  do  not  believe  that  the  worm  is  migratory  and  returns  to  us  from  a  warmer  climate 
every  year,  for  it  can  be  found  every  year  in  small  numbers  if  sought.  I  cannot  admit 
this  view,  aaJ  have  seen  it  300  miles  from  the  coast  at  an  elevation  of  1,500  feet,  in  tho 
northwestern  comer  of  this  State,  in  the  month  of  June,  and  observed  it  there  till  the 
fields  in  August  were  toally  destroyed.  How  could  I  believe  that  it  got  there  by  migra- 
tion or  was  carried  by  currents  of  air  f  Nor  can  I  believe  that  it  hibernates  around,  as 
under  old  fences,  on  the  south  side  of  stumps,  &c.,  as,  first,  our  winters  are  too  severe 
to  lender  such  a  supposition  plausible;  and,  again,  since  the  late  war,  no  fences  exist 
to  give  such  shelter  on  the  islands  of  our  coast,  where  the  worm  most  prevails,  and 
the  universal  fires  that  pass  every  fall  over  woodland  and  clearings  would  effectually 
destroy  any  moths  or  chrysolids. 

Therefore  it  is  clear  to  my  mind  that  it  is  a  peculiar  parasite  of  the  cotton-plant,  and 
the  cryptic  germ  of  the  insect  is  to  be  found  with  the  germ  of  the  pla:jt  itself. 

Last  year  I  made  a  very  full  report  of  tbis  matter,  aid  am  sorry  to  learn  that  it  was 
made  no  use  of,  and  probably  oonsigaod  to  tiio  pa])er-3ull  without  be^ng  read. 

8.  Most  all  birds,  such  as  the  niockiugbii  d  and  others,  seem  to  be  fond  of  the  worm. 

9.  Paris  green  is  the  only  thing  that  I  have  seen  used,  except  fire-stands  about  the 
field.  The  latter  is  useless.  Paris  green  is  good,  and  the  only  thing  I  know  of  that 
will  destroy  them. 

10.  I  should  say  near  fire-stands. 

11.  I  don't  know  of  any. 

12.  Nothing. 

13.  There  has  nothing  been  found  better  than  the  Paris-green  to  destroy  the  worm. 

14.  I  have  not.    With  care  there  is  no  danger  to  man  or  beast. 

15.  Good  cultivation.    Push  the  plant  early  in  the  season. 

16.  The  cost  of  keeping  a  good  man  and  paying  and  feeding  good  hoe-hand,  and  this 
is  the  best  means,  and  the  cost  is  not  very  much. 

9bi 
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Jamestown,  Alachua  County,  Florida, 

September  16,  1879. 

In  answer  to  yonr  oironlar  qnestions,  the  following  is  respectfully  submitted: 

3.  The  worm  is  most  dreaded  after  mild  winters. 

4.  Mach  rain  in  June  and  July  seems  to  favor  their  development;  but  the  character 
of  the  rains  in  those  months  in  this  section  are  short  but  firequent  showers,  with 
bright  sunshine  between  showers.  The  writer  has  come  to  the  conclusion  from  some 
observation  that  continued  cloudy  days  are  unfavorable  to  the  development  of  the 
worm,  and  these  reasons  are  given :  Continued  cloudy  days  are  unfavorable  to  the 
hatching  of  the  eggs;  the  sunshine  seems  to  be  needed  with  its  greater  heat.  In 
dondy  weather  the  flies  or  moths  will  be  on  the  wing  throughout  all  hours  of  the  day, 
thereby  giving  the  birds  and  mosquito-hawks  better  opportunities  to  catch  them.  In 
such  weather  the  worms  stay  on  the  top  side  of  the  leaves  throughout  the  day,  and 
consequently  are  more  readily  seen  and  caught  by  their  enemies ;  while  in  hot,  fair 
weather  the  moth  is  concealed  during  the  day,  and  does  its  work  in  the  twilight  and 
at  night,  when  the  birds  and  other  enemies  are  at  rest.  The  worms,  too,  of  the  first 
crops  seem  to  work  or  eat  only  in  early  and  late  parts  of  the  day,  and  probably  at 
night ;  generally  firom  8  or  9  o'clock  a.  m.  till  4  or  5  o'clock  p.  m.  they  will  be  found 
quiet  on  the  under  side  of  the  leaves.  It  is  the  belief  of  the  writer  that  continned 
rains,  with  cloudy  days,  are  unfavorable  to  the  increase  of  the  worm;  cloudy  days, 
even  without  rain,  are  unfavorable. 

5.  Have  never  seen  the  worm  earlier  than  June. 

6.  Generally  is  seen  first  in  moist,  rich  spots,  where  the  cotton  grows  rapidly. 

7.  Have  seen  the  moths  at  various  times  during  the  winter  as  "candle-flies."  Sup- 
pose that  those  worms  that  come  to  maturity  when  winter  is  approaching,  by  instinct 
seek  some  place  protected  firom  cold,  and,  if  not  disturbed,  might  remain  in  chrysalis 
till  the  proper  amount  of  heat  would  develop  them  into  the  moths.  Those  that  are 
badly  or  slightly  protected  from  cold  may  either  be  frozen  by  cold  weather  or  warmed 
into  life  by  a  few  warm  days,  while  those  that  are  prox)erly  protected,  which  probably 
are  but  few,  will  pass  through  the  winter,  and  be  revived  only  by  the  hot  sun  of  May 
or  June. 

8.  Almost  all  domestic  fowls  will  eat  the  worm.  Geese  will  eat  them  to  some  extent, 
while  chickens,  turkeys,  guinea-fowls  will  grow  fat  on  them.  Almost  all  wild  birds 
will  eat  them,  and  a  large  wasp,  both  black  and  red  varieties,  seem  to  be  fond  of  the 
worm.  In  this  section  there  are  great  numbers  of  a  lace- winged  fly,  commonly  called 
mosquito-hawks.  These  are  of  various  sizes  and  colors,  and  are  very  expert  in  catch- 
ing the  moth  on  the  wing.  I  believe  this  mosquito-hawk  is  very  influential  in  pie- 
venting  the  progress  of  the  worm. 

While  on  this  question  I  would  like  to  state  that  it  is  my  opinion  that  much  good 
could  be  accomplished,  and  probably  many  fields  might  be  saved,  if  birds  that  aro 
insectiverous  could  be  domiciled  in  the  field.  From  what  I  have  heard  of  the  Eng- 
lish sparrow  it  occurs  to  me  that  this  would  be  the  bird  for  the  purpose.  If  bird- 
liouses  are  located  in  various  parts  of  the  field,  the  birds  would  naturally  hunt  for 
insects  near  their  homes,  and  the  consequence,  I  think,  would  be  that  in  all  cotton- 
fields  well  supplied  with  these  birds,  the  caterpillar  would  be  kept  down.  If  the 
English  sparrow  can  be  domiciled,  that  is,  will  stick  to,  its  house  and  feed  around^  it 
could  be  made  of  great  benefit  to  the  cotton  region.  The  suggestion  is  offiared  for 
your  consideration. 

Very  respectfully, 

F.  H.  MoBfEEKIN. 

€.  V.  Riley,  Chirf  U.  S.  B.  C. 
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San  Antonio,  Tex.,  September  11, 1879. 

I  shall  not  answer  your  qnestions  as  I  find  them  in  the  Herald  of  this  city,  for  I  pre- 
sume there  will  he  plenty  of  answers  for  yon.  My  object  is  to  state  a  fact  bearing  on 
the  Cotton  Worm.  I  planted  cotton  in  the  State  of  Nneva  Leon,  Mexico,  five  leagues 
below  the  city  of  Monterey,  in  1867.  Cotton  had  never  been  planted  at  the  place, 
nor  nearer  than  200  miles  to  it  in  this  world's  history.  I  brought  the  seed  from  San 
Antonio,  Tex.,  the  ordinary  Petit  Gulf  seed.  The  genuine  Cotton  Caterpillar  ap- 
peared in  the  last  days  of  May,  and  by  the  end  of  June  ate  up  the  crop.  In  the  city 
of  Monterey,  at  the  same  time,  I  planted  in  my  garden  (a  large  one)  two  patches  of 
cotton— one  the  Texas  seed,  the  other  the  black  seed  of  the  Sea  Island  genus,  that  is 
generally  planted  in  Mexico.  The  distance  between  the  two  patches  was,  say,  200 
yards.  I  received  a  note  from  my  partner  at  the  hacienda  below  Monterey,  about 
ten  o'clock  in  the  morning;  telling  me  that  he  had  discovered  the  worm  in  the  cotton 
field.     I  at  the  moment  passed  into  my  garden  And  found  the  worm  in  both  patches. 

Now,  the  question  is,  where  did  they  came  firomt  The  egg  or  germ  could  not  have 
been  in  the  seed,  as  the  butterfly  cannot  reach  the  seed  to  lay  her  eggs,  and  the  gin 
would  have  destroyed  them.  I  assert  that  they  could  not  have  been  blown  there,  or 
have  remained  deposited  in  the  earth  from  the  creation  thereof;  yet  they  came.  The 
weather  was  showery,  hot,  sultry,  aod  between  showers  a  hot  sun.  I  have  planted  cot- 
ton all  my  life ;  have  noticed  the  worm,  and  have  always  found  them  to  come  after  such 
weather  as  I  describe.  When  you  walk  between  the  rows  after  a  shower,  and  a  sort 
of  hot  steam  vapor  comes  up,  then  look  out  for  the  butterfly.  I  also  planted  cotton 
in  the  Laguna,  or  Rio  Nazas  country,  in  the  State  of  Durango,  Mexico,  in  1873-74- 
75-76,  where  we  plant  the  black  seed  but  once  in  five  or  seven  years;  as  a  general 
thing  the  same  Cotton  Worm  to  which  I  have  been  accustomed  in  Texas,  came  every 
year;  but,  as  there  is  but  little  rain  there,  they  seldom  come  before  September,  and 
too  late  to  do  much  harm.  Scientists  say  there  is  no  original  creation  possible  now; 
that  all  things  of  this  world  had  their  beginning  when  it  was  made;  but  I  believe 
that  the  atmosphere  created  the  germ  right  there.  When  I  was  a  boy  there  were  no 
cotton  worms;  now  they  never  foiL  These  are  points  to  which  you  are  devoting 
your  time,  and  so  fraught  are  they  with  the  interests  of  our  people,  that  all  will  wish 
to  aid  yon  as  they  can;  and  I  write  thi^  to  state  a  fact,  but  which  I  know  will  add  to 
yoar  difficulty. 

Respectfully, 

H.  P.  BEE. 

Prof.  C.  V.  RiLET,  Chief  U.  S.  E,  C. 


San  Antonio,  Tbx.,  September  29, 1879. 

Ton  do  not  agree  with  my  theory,  but  it  will  bother  you  to  find  out  where  the  Cot- 
ton Worm  came  from,  under  the  circumstances,  as  stated  in  my  previous  letter. 

There  is  no  cotton  growing  wild  in  the  part  of  Mexico  where  I  resided,  as  there  are 
heavy  frosts  there  every  winter;  in  the  tropical  region  of  the  State  of  Vera  Cruz,  and 
to  the  south,  large  crops  of  cotton  are  raised,  but  I  never  saw  a  wild  cotton  plant. 

The  consul  at  Vera  Cruz  could,  I  have  no  doubt,  give  you  an  interesting  accoimt 
of  the  cotton  plant  in  his  section.  I  know  that  in  the  neighborhood  of  Paeo  del 
Macho,  on  the  Vera  Cruz  Railroad,  the  cotton  is  bent  down  so  as  to  stand  the  storms, 
and  consequently  the  plant  grows  horizontally  instead  of  perpendicular,  and  presents 
a  curious  appearance  when  ready  to  pick. 

Some  years  ago  there  were  large  fields  of  cotton  in  the  State  of  Coahuila,  in  the 
district  of  Monclova,  but  although  admirably  adapted  to  the  production,  the  Cotton 
Worm  from  successive  visitations  entirely  broke  up  the  business,  and  now  no  cotton 
is  planted  in  that  State. 

I  planted  cotton  for  four  years  on  the  Rio  Nazas,  or  Laguna  Country,  in  the  State  of 
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Durango.  This  is  the  Mle  of  America.  The  Nazas  rises  periodically  (always  onoe  a 
year,  sometimes  oftener),  and  overflows  a  vast  extent  of  country,  a  bold,  clear,  mount- 
ain stream,  200  miles  long,  finally  emerges  from  the  mountains  into  an  immense  plain- 
The  banks  become  lower  as  the  river  descends,  until  by  many  mouths  it  winds  its 
way  into  the  lake  or  laguna,  a  body  of  water  90  miles  long  and  35  wide,  with  no  out- 
let— a  great  body  of  fresh  water  on  an  elevation  of,  say,  3,000  feet,  in  the  midst  of  a 
great  dry  desert.  The  water  of  the  lake  is  not  utilized,  as  the  soil  on  its  banks  is 
poor,  no  alluvial  deposit  or  growth  denoting  original  formation,  but  rather  that  the 
lake  had  been  produced  there  by  some  convulsion  of  nature,  as,  if  it  were  the  original 
deposit  of  the  waters  of  this  great  river,  there  would  be  swamps  and  sluices  and  timber 
denoting  that  fact,  as  the  mouths  of  the  Red  River  and  other  streams  in  Texas  and 
Louisiana.  The  haciendas  of  the  laguna  begin  where  the  River  Nazas  emerges  from 
the  mountains,  and  is  utilized  by  dams  and  canals  and  ditches,  by  which  the  overflow 
is  restrained  and  the  lands  irrigated.  This  irrigation  is  seldom  used  more  than  once 
a  year,  as  the  extraordinary  character  of  the  alluvion  deposit  of  centuries  retains  moist- 
ure sufficient  to  produce  crops  for  two  years  if  necessary.  (It  seldom  rains,  and  rain  is 
not  depended  on  at  all  for  crops.) 

Cotton  is  planted  once  in  seven  years ;  is  planted  with  a  hoe.  A  hole  is  dug  from 
12  to  18  inches  deep,  to  the  moisture,  the  seed  deposited,  and  that  is  the  start,  which 
is  expensive,  but  there  is  no  other  way,  as  the  moisture  is  too  low  down  to  be  reached 
by  a  plow.  The  cultivation  is  as  with  us :  Frosts  kill  the  plants,  the  stalks  are  cleared 
off  and  burned,  and  in  the  early  spring  with  the  budding  of  the  peach  tree  the  cotton 
sprouts,  and  gives  you  a  start  of  three  or  four  weeks  over  seed  just  planted.  The 
"Planta"  gives  the  best  yield  the  third  year;  gives  less,  but  a  good  crop,  the  fourth 
and  fifth ;  and  then  produces  as  in  the  first  and  second  years.  The  seed  planted  is  the 
black  seedy  like  the  Sea  Island  and  Egyptian ;  staple  long  and  fine.  The  green  seed, 
or  American  cotton  seed,  yields  the  first  year  better  than  the  black  seed  will  on  the 
third  year,  but  as  that  seed  will  not  ratoon  or  grow  again  from  the  roots,  and  the 
expense  of  planting  is  so  great,  it  is  not  generally  used.  Cotton  produces  a  bale  to 
the  acre ;  com  and  wheat,  most  extraordinary  crops  in  these  rich  alluvials. 

Cotton  is  planted  at  Santa  Rosalie,  in  the  State  of  Chihuahua,  but  not  to  a  great 
extent ;  the  climate  is  most  too  cold.  This  gives  yon  all  the  information  I  have  about 
the  cotton  region.  .With  the  exception  of  the  Nazas  and  the  Santa  Rosalie,  no  cotton 
is  grown  in  Mexico,  except  in  the  tropical  regions  of  the  Atlantic  and  Pacific  coasts, 
as  the  rest  of  Mexico  is  s^enerally  table-land,  with  an  altitude  of  from  3,000  to  7,000 
feet,  and  a  temperature  too  low  for  delicate  vegetation 

There  is  a  mountain  in  the  center  of  this  vast  alluvial  plain  of  the  Laguna.  In 
cav^s  in  this  mountain  are  to-day  the  bodies  of  an  extinct  race  of  Indians,  of  whose 
existence  in  this  plain  there  is  no  history  extant.  The  bodies  or  mummies  I  have 
seen;  they  are  wrapped. in  a  species  of  cloth  or  matting  made  from  the  magnez, 
painted,  and  all  in  good  preservation ;  the  skin  has  dried,  the  hair  is  perfect ;  all  in 
wonderful  preservation.  No  iron,  gold,  silver,  or  other  metal  has  been  found  in  the 
cave.  Pottery  ware,  of  the  same  shape  as  the  pictures  we  see  of  the  old  Egyptians, 
arrOw-heads,  and  spear-heads  of  flint.  It  really  is  remarkable,  and  induces  the  belief 
that  some  sudden  overflow  of  the  river  submerged  the  plain  and  drowned  all  the 
people ;  they  were  evidently  used  to  high  water,  as  they  buried  their  dead  in  the 
caves  of  the  high  mountains.  There  are  thousands  of  mummies  in  these  caves. 
Excuse  this  long  letter. 
Yours,  respectfully, 

H.  P.  BEE. 
Prof.  C.  V.  Riley,  Chief  U.  S.  E.  C. 
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KiRKWOOD,  Miss.;  September  5, 1879. 

1.  The  caltivation  of  cotton,  I  am  informed,  \vas  coeval  with  the  settlement  of  the 
country.    I  settled  hero  in  1845  and  found  cotton  cultivated  all  over  the  county. 

2.  The  boll  worm  has  been  an  annual  visitor  since  the  first  cotton  was  planted, 
destroying  more  or  loss,  according  to  the  character  of  the  season.  Though  I  had 
heard  of  the  visitation  of  Aletia  previously,  I  first  observed  it  in  1858,  though  it  did 
but  little  damage  to  crops  that  year. 

3.  It  is  more  dreaded  after  a  mild  winter,  but  its  visitations  do  not  s^em  to  be 
influenced  more  by  one  than  the  other;  that  is,  they  are  as  often  seen  after  one  as  the 
other. 

4.  Cannot  say  that  a  wet  season  favors  its  multiplication.  They  are  never  developed 
during  hard  rains  or  continued  wet  spells.  Their  propagation  seems  to  depend  upon 
showery  weather  creating  atmospheric  damiiness,  and  a  high  mean  temperature.  Dry 
weather  is  unfavorable  to  their  production  or  increase. 

5.  The  lost  week  in  July  is  the  earliest  period.  Have  often  found,  what  is  here 
called  the  grass  worm,  as  early  as  May,  eating  both  grass  and  cotton. 

6.  Its  first  appearance,  in  my  observation,  is  along  hillsides,  where  moisture  is 
retained,  and  hollow  spots  on  upland,  just  where  in  plowing  after  a  season  the  plow 
encounters  the  wettest  soil ;  such  spots  as  generally  produce  the  most  luxuriant  cotton. 

7.  About  the  middle  of  last  November,  and  after  several  severe  frosts,  I  found  many 
chrysalides,  of  the  last  brood,  on  bare  cotton  stalks,  living  and  lively.  I  placed  these 
with  others,  previously  brought  in,  in  glass  Jars  and  boxes  with  earth  and  rubbish, 
exposed  to  outer  air.  Between  the  I5th  and  20th  of  January,  after  a  severe  freeze  of 
several  days'  continuance  in  December  and  January,  a  number  of  living  moths  came 
forth,  in  a  warm  spell  then  prevailing,  but  soon  died.  On  the  6tb  of  February  the  whole 
lot  of  chrysalids  were  then  examined,  when  many  were  found  to  be  dead  and  dried  up, 
others  again  looking  plump,  which  were  inadvertently  thrown  away,  and  from  the 
cases  of  others  several  varieties  of  living  ichneumon  flies  were  taken  alive.  One  of 
them  filling  the  case,  and  of  normal  size,  was  sent  to  Professor  Riley  and  pronounced 
by  him  to  be  "Pimpla  conqumtor,"  a  parasite  of  Aletia,  My  impression  now  is  that  had 
they  been  left  undisturbed  the  living  moths  would  have  issued  forth  this  spring  from 
a  few. 

I  do  not  think  the  moth  can  survive  the  winter,  as  in  its  natural  state  and  in  con- 
finement it  is  so  short-lived  in  the  summer,  and  my  conclusion  isi  that  though  it  may 
be  retarded  in  its  transformations  in  our  climate  by  cool  weather,  it  was  not  designed 
by  nature  to  hibernate  in  any  of  its  phases,  but  is  the  creature  of  a  semi-tropical  cli- 
mate, where  it  is  perennial  and  completes  the  cycle  of  its  existence  uninterruptedly. 
It  has  followed  cotton,  its  favorite  food,  into  our  temperate  climate,  has  become  in- 
digenous, but  has  been  subjected  to  abnormal  changes,  and  only  appears  in  large  num- 
bers during  those  periods  when  our  climate  assumes  for  a  time  a  semi-tropical  aspect. 

Many  of  the  moths  leave  their  cases  late  in  the  fall,  and  many  eggs  as  well  as  chrys- 
alides are  caught  by  the  frost  upon  the  cotton  stalks  and  must  necessarily  fall  to  the 
ground  with  the  detritus  of  the  plant,  and  where  there  is  much  vegetable  matter,  as 
is  the  case  in  our  fresh  lands,  and  from  the  decomposition  going  on,  would  be  well 
protected  against  frost.  What  goes  with  the  moth,  unless  it  dies,  is  a  mystery,  as  I 
have  rummaged  everywhere  without  success,  and  in  spite  of  rewards  offered  can  hear 
of  none  frt>m  one  season  to  the  next.    The  general  opinion  is  that  they  die  out. 

As  the  egg  of  the  Aphis,  a  much  more  insignificant  insect,  but  one  greatly  affecting 
cotton,  is  known  to  survive  the  winter,  by  analogy  I  do  not  see  why  the  egg  of  Aletia 
may  not  likewise  survive.  The  one,  Aphis,  is  deposited  on  the  stalk,  and  the  other, 
Aletia,  on  the  leaf;  both  go  to  the  ground.  Aphis  appears  almost  coetaneously  with 
cotton  under  its  appropriate  law,  and  why  may  not  Aletia  appear  later  from  its  ovum 
under  its  appropriate  law  f 

8.  Starling  and  a  species  of  gregarious  blackbird ;  ichneumon  flies,  and  also  a  small, 
velvety-looking  caterpillar,  black,  with  two.  lateral  yellow  stripes. 

9.  Poisoned  sweets  near  lights  for  the  destruction  of  the  moths  were  tried  here  many 
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years  ago,  and  with  some  success.  It  was  soon  abandoned  on  acconnt  of  the  time  and 
trouble,  as  well  as  expense,  and  has  never  been  repeated.  A  moth-lamp  attracted 
attention  a  few  years  since  about  Canton,  but  that,  too^  has  flickered  out. 

10.  Light  would  prove  far  more  attractive  than  the  sweet. 

11.  I  know  of  no  flower  which  attracts  them. 

12.  Nothing. 

15.  As  we  usually,  in  fact  invariably,  see  the  worm  before  we  see  or  hear  of  the  moth, 
the  aim  would  be  to  destroy  the  second  brood,  and  this  could  be  best  done  by  putting 
out  lights  and  sweetened  poisons  to  attract  the  moths. 

I  will  here  reiterate  what  has  been  submitted  in  previous  correspondence,  that  the 
propagation  of  the  worms  in  destructive  numbers  is  the  result  of  imprudent  tillage,  and 
that  by  plowing  wet  land  we  hasten  their  production  by  an  artificial  process  which  good 
husbandry  would  teach  us  to  avoid.  He  who  will  run  his  plows  only  when  his  landa 
are  in  good  tilth,  and  the  work  wiU  prove  advantageous  to  the  plant  cnltivated,  will 
never  have  his  cotton  injured  by  the  invasion  of  the  Cotton  Worm.  I  deem  it  unneces- 
sary to  go  into  detail,  as  my  theory  and  plans  have  been  elaborated  in  previous  corres- 
pondence. 

I  have  the  honor  to  be,  yours,  respectfully, 

E.  H.  ANDERSON. 

Prof:  C.  V.  Riley,  Chief  U.  8.  E,  C. 

[Dr.  Anderson's  theory,  referred  to  in  the  above  report,  and  asset  forth  in  an  exten- 
sive correspondence,  may  be  thus  stated :  In  1858,  in  the  month  of  July,  on  visiting 
his  cotton  field  early  in  the  morning,  he  found  his  overseer  running  a  number  of  plows 
on  a  hill  side  adjoining  bottom  land,  where  the  soil  was  wet.  He  ordered  the  plows 
to  be  stopped,  believing  that  the  work  would  fire  the  cotton  and  cause  it  to  shed,  and 
perhaps  injure  the  land  by  baking  the  wet  sod  in  the  hot  sun.  In  ten  days  the  worm 
was  discovered  in  the  cotton,  and  in  twenty  days  there  was  not  a  leaf  or  young  boll 
to  be  found  uxK)n  it,  and  what  especially  surprised  him  was  that  the  worms  did  not 
touch  adjoining  cotton  or  cross  the  plowed  furrows.  Since  that  time  he  has  often 
witnessed  a  similar  occurrence,  and  others  have  had  a  like  experience,  so  that  he 
gradually  came  to  consider  that  there  was  cause  and  effect.  He  made  experiments 
whicli  seemed  to  confirm  that  belief,  and  finally  reached  the  conclusion  that,  either 
the  moth,  unobserved,  had  deposited  her  eggs  upon  the  stocks,  or  the  eggs  of  the  pre- 
vious season  had  fallen  to  the  ground  with  the  leaf  of  the  plant  and,  being  protected 
by  the  detritus,  had  survived  the  winter.    To  use  his  own  language: 

"Under  ordinary  circumstances,  from  the  albuminous  nature  of  the  egg,  it  would 
be  affected  by  heat  and  moisture  naturally ;  that  is,  by  solar  action  on  rain  and  dew, 
creating  vapor,  which  quickens  it  into  life,  by  inducing  fermentation  and  putrefaction, 
without  which  no  egg  could  be  hatched  and  no  germ  vivified.  Under  the  influence 
of  cold  these  chemical  forces  would  be  dormant,  and  the  embryo  or  germ  would  re- 
main quiescent.  The  necessary  atmospheric  conditions  do  not  recur  annually  for  the 
speedy  propagation  of  the  AnomiSy  and  hence  we  do  not  have  them  in  destructive 
numbers  except  in  propitious  seasons.  *  *  *  It  is  a  fact,  patent  to  all  practical 
farmers,  that,  if  their  land  is  plowed  while  wet  or  too  wet  for  good  tilth,  the  com  or 
the  cotton,  as  the  case  may  be,  is  injured  thereby— fired,  as  it  is  termed;  the  com 
turning  yellow  and  being  arrested  in  its  growth,  while  the  cotton  sheds  its  leaves  and 
droops.  Why  is  this  f  I  should  say  because  the  clod  is  exposed  to  rapid  solar  evapo- 
ration, and  the  hot  steam  damages  the  plant-s,  through  its  respiratory,  and  impedes  the 
normal  functions  of  all  of  its  organs  by  disturbing  the  healthy  equilibrium  of  the  air. 
That  an  abnormal  degree  of  heat  is  produced  by  this  process  is  proved  by  the  applica- 
tion of  the  thermometer,  as  I  know  by  experiment ;  and  every  farmer  knows  that  the 
hottest  and  most  oppressive  work  is  plowing  wet  land  under  a  hot  sun.''  It  cannot 
need  proof  to  show  that  when  by  plowing  you  disturb  the  capillarity  of  the  earth 
while  damp,  abnormal  heat  is  produced  by  the  more  rapid  evaporation  of  the  upheaved 
soil.  This  is  as  certainly  true  as  that  a  shower,  by  restoring  or  re-establishing  oapil- 
larity,  will  cool  down  the  earth. 
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"Now,  my  theory  is  that  the  damp  artificial  heat  produced  by  the  process  of  plowing 
wet  land  is  the  most  favorable  of  aU  conditions  for  hatching  speedily  the  eggs  of  the 
insects,  and  especially  when  you  add  to  this  the  extrication  of  ammoniacal  gases, 
which  under  such  circumstances  must  be  more  abundantly  evolved.  This  I  hold  to  be 
thesolution  of  the  mystery  of  speedy  generation  in  the  wetter  portion  of  cotton  fields." 

The  plan  of  prevention  Dr.  Anderson  proposes  on  this  theory  is,  never  run  the  plow 
in  May  and  June  south  of  his  latitude,  or  in  July  and  August  feather  north,  when  the 
land  is  wet  and  not  in  good  condition  for  plowing.  If  there  are  frequent  rains,  he 
believes  it  matters  little  when  or  how  the  plowing  is  done ;  "for  so  long  as  the  rain 
continues,  the  necessary  physical  conditions  cannot  be  produced — shower  succeeding 
shower  in  rapid  succession  keeps  the  temperature  of  both  air  and  earth  cooled  down 
and  is  inimical  to  the  worm.  When,  however,  showers  at  longer  intervals  occur,  and 
the  tem|>erature  is  high,  and  the  plowing  produces  rapid  evaporation,  and  the  plow- 
man, reeking  with  sweat,  pants  for  a  breath  of  pure,  dry,  fresh  air,  then  the  Anomi$f 
nurtured  into  life  by  its  genial  surroundings,  commences  its  revels,  and  in  a  short  while 
the  luxuriant  cotton  is  converted  into  bare  and  blackened  stocks." 

*^Tou  must  make  cotton  as  you  make  hay;  that  is,  while  the  sun  shines.  The  dili- 
gent fEO'mer  \^ho  keeps  even  with  his  work  can  always  afford,  without  detriment  to 
his  crop,  to  let  his  plows  rest  until  he  can  do  good  work;  but  if  plow  you  must,  to  kill 
grass  and  the  rain  wont  stop,  throw  your  furrows  into  the  middle  of  your  rows  and  not  to 
your  cotton,  as  by  this  process  the  danger  of  developing  the  worm  is  less,  and  no  ii^ury 
is  done  to  your  plant." 

Dr.  Anderson,  nevertheless,  admits  that ''  a  few  of  the  insects  are  annually  hatched 
by  a  natural  process;  enough  to  perpetuate  the  species."  A  similar  theory  to  this  one 
of  Dr.  Anderson^s  is  held  by  a  number  of  planters,  founded,  of  course,  on  the  observed 
infloence  of  soil  and  weather  on  the  development  of  the  worm ;  but  in  so  far  as  any 
such  theory  implies  the  hibernation  of  the  ^gg^  or  the  spontaneous  generation  of  the 
insect,  or  in  so  far  as  it  departs  from  the  reasoning  on  pages  18-19  of  this  Bulletin,  I  be- 
lieve it  to  be  fallacious.] 


[The  following  condensed  simimary  of  the  habits  of  the  worm  is  fit>m  that  excellent 
observer  Dr.  D.  L.  Phares,  of  Wocdville,  Miss. :] 

"The  caterpillar  generally  makes  its  first  appearance  at  or  about  the  same  spot  in  a 
field  year  after  year,  partially  or  wholly  denuding  a  few  square  rods  or  an  acre  or  two. 
That  is  the  first  appearance  generally  noticed  by  planters.  Close  observers  find  a  few 
earlier,  and  only  a  few  leaves  nibbled  on  only  a  stalk  or  two  of  cotton.  In  due  time 
the  moths  fi-om  this  first,  or  rather  second,  brood  deposit  their  eggs  in  all  parts  of  the 
field  when  the  foliage  is  in  right  condition  for  feeding  the  young.  In  a  few  days  more 
all  parts  of  the  field  are  stripped  simultaneously,  that  is,  so  far  as  eaten  at  alL  This 
when  the  destruction  is  early.  When  broods  are  smaller,  the  successive  generations 
appear  for  three,  five,  and  even  seven  months. 

"  They  are  not  Army  Worms.  They  usually  hatch  and  pass  through  all  transforma- 
tions on  the  same  plant  on  which  the  egg  is  deposited.  If  accidentally  thrown  off, 
they  return  to  the  plant  when  practicable.  Sometimes  violent  storms  of  wind  and 
rain  sweep  nearly  all  off  and  wash  them  up  in  vast  heaps  against  fences,  ^^.,  where 
they  putrefy.  Dry,  hot  sunshine  seems  to  destroy  them  in  all  stages ;  and  sometimes, 
under  such  conditions,  they  abandon  the  partially  denuded  plants  and  move  in  im- 
mense masses  from  the  field ;  not  so  often,  it  seems  to  me,  for  other  food,  as  to  escape 
the  intense  heat.  Under  such  conditions  one  rarely  ever  ascends  another  cotton  plant. 
Their  march  is  to  death.  If  a  road  be  in  the  way  and  dusty,  and  still  worse  sandy  or 
gravelly,  few  succeed  in  passing  the  barrier.  The  exposed  hot  ground  kills  them, 
and  sometimes  we  have  seen  them  in  the  road-side  ditches  several  inches  deep,  in- 
fecting the  air  with  putrefiMtive  stench. 


Digitized  by  VjOOQIC 


136  THE   COTTON  WORM   IN   THE   UNITED   STATES. 

''  Another  point :  If  the  moth  depoaits  no  eggs  in  any  part  of  a  field,  no  caterpillars 
will  attack  that  part.  She  knows  evidently  where  the  young  can  subsist  and  where 
not,  and  she  deposits  her  eggs  accordingly.  If  the  plant  is  in  condition  to  feed  the 
moth,  I  suppose  it  is  in  condition  to  hatch  and  feed  the  young.  Little  or  no  differ- 
ence is  perceptible  by  the  common  planter  in  the  condition  of  the  plant  on  two  sides 
of  a  line  that  may  divide  an  injured  and  uninjured  field.  A  little  distance  from  the 
line  the  difference  is  not  perceptible.  The  plant  is  not  so  tender.  Its  chemical  and 
mechanical  condition  both  unfit  it  for  the  food  of  the  caterpillar ;  therefore  the  moth 
deposits  no  eggs  on  it,  nor  will  the  caterpillars  if  placed  on  it  eat  it.  This  is  specially 
and  annually  noticed  on  rolling  or  undulating  lands,  and  sometimes  on  lands  to  the 
eye  apparently  level.  This  is  my  fortieth  crop  on  the  lands  where  I  reside,  and  in  no 
year  has  my  whole  crop  been  eaten  off  The  crops  are  often  destroyed  in  Madison 
County  and  other  points  north  as  well  as  south  of  me  before  any  damage  is  done  here 
by  the  caterpillar.    This  depends  on  condition  of  plant.'' 
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Decoctions  of  Pyrethrom  powder,  88,  84 

rarious  plants,  87 
diwra,  OdUido,  35 

Department  of  Agricoltore,  appropriation  made 
to,  1 
investigation    com- 
menced nnder,  1 
investigation  trans- 
fened  to  the  Commisrion,  1 
Deimia  maculaXis,  43 
Destmction  of  the  moth,  100 
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parasites  of  Aletia,  89 
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tragaoanth,  67 

H.     ♦ 

Habits  of  Platyhyptna  aeabra,  27 
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Persian,  62 
intidiotut,  TriphUpi,  36 
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Papilio  atterioi,  60 
Parasite  of  Aletia,  88 

described  byDr.  Gtorhain,  45 
remarks  on,  by  Glover,  46 
sonunary  of;  47 
infesting  the  egg,  38 
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EXPLANATION  OF  PLATE  I. 


A  healthy  stalk  of  wheat  on  the  left,  the  one  on 
the  right  dwarfed  and  the  lower  leaves  beginning 
to  wither  and  turn  yellow ;  the  stem  swollen  at 
three  places,  near  the  gronnd  where  the  flaxseed 
{h)  are  situated,  between  the  stem  and  sheathing 
base  of  the  leaf, 
a,  egg  of  the  Hessian  Fly  (gi-eatly  enlarged,  as 

art*  all  the  figures  except  e  and  A). 
6,  the  larva,  enlarged,  the  line  by  the  side,  in 

this  and  other  figures,  showing  the  natural  length. 
0,  the  flaxseed,  puparium  or  pupa  case. 


d,  the  pupa  or  chrysalia. 

«,  the  Hessian  Fly,  natural  sixe,  laying  its  egg* 
in  the  creases  of  the  leaf. 

/,  female  Hessian  Fly,  much  enlarged. 

g,  male  Hessian  Fly,  much  enlarged. 

A,  flaxseed  between  the  leaves  and  stalk. 

i,  Chnlcid  or  ichneumon  parasite  of  the  Hessian 
Fly,  male,  enlarged. 

Figs.  b.  drawn  by  Mr.  Riley;  d  and/,  by  Mr. 
Burgess;  a,  g.  and  e,  i,  by  the  author;  drawn  on 
wood  by  L.  Trouvelot. 
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Plate  I 


The  Hessian  Fly  and  its  Transformations. 
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EXPLANATION  OF  PLATE  II. 


Fig.  A.    Side  view  of  the  female  Hessian  Fly, 
greatly  enlarged, 
a,  three  joints  taken  fh>ra  the  middle  of  the 
antennie  of  the  female ;  a',  the  three  termi- 
nal female  antennal  joints;  a",  the  four 
basal,  and  a"\  the  two  terminal  male  an- 
tennal Joints;  6,  a  maxillary  palpns;  o, 
Hcales  from  the  body  and  wings ;  d,  e,  side 
and  vertical  view  of  the  last  joint  of  the 
foot,  showing  the  claws  and  foot-pad  or 
pulvillas  between  them,  and  the  scales  on 
the  joint.    Drawn  by  Mr.  E.  Burgess. 
Fig.  B.  Larva  magnified,  with  the  breast-bone  in 
the  2d  ring  next  to  the  head. 


Bo,  the  breast-bone  highly  magnifieil ;  Bd,  head 
ft-om  beneath,  enlarged ;  Be,  larval  spiraclo 
and  its  tubercle  and  trachea  leading  from 
the  spiracle.  B,  drawn  by  Mr.  Biley ;  B<», 
6,  c,  by  Mr.  Burgess. 

Fig.  C.  Side  and  front  view  of  the  pupa  or  chrys- 
alis. Drawn  by  Mr.  Burgeas.  The  ab- 
domen of  the  side  view  of  pupa  is  rath«^r 
long,  as  the  insect,  when  drawn,  was  just 
emerging  from  the  semi-pupa  stage,  which 
it  assumed  December  Ist. 

Fig.D.  Theflaxsecd,puparium,  or  pupa  case.  The 
line  by  the  side  of  the  complete  figures 
denotes  the  natural  length  of  the  insert. 
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Plate  XL 


Teansformations  of  the  Hessian  Fly. 
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THE    EEESSI^N    FLY: 

ITS  RAVAGES,   HABITS,  AND  MEANS  OF  PREVENTING  ITS  INCREASE. 


INTRODUCTION. 

Next  to  the  llocky  Mountain  Locust,  the  Cotton  Worm,  and  Chinch 
Bug,  the  Hessian  Fly  is  at  present  the  most  destructive  of  our  noxious 
insects.  It  attacks  wheat,  our  most  important  agricultural  product,  and 
at  tiroes  has  been  so  abundant  as  to  cause  farmers  to  abandon  the  cul- 
ture of  this  grain  over  large  sections  of  the  Union.  While  the  fly  has 
been  well  known  and  destructive  for  about  a  century,  the  vast  extension 
within  a  decade  of  years  of  the  wheat-growing  area  of  the  West,  and  the 
corresponding  prevalence  of  the  fly  in  the  Northwestern  States,  together 
with  its  wide-spread  destructiveness,  has  given  fresh  interest  and  im- 
portance to  this  pest.  Moreover,  the  cultivation  of  wheat  in  the  New 
England  States,  where  about  twenty  years  ago  it  was  abandoned  on  ac- 
count of  the  ravages  of  this  fly  and  the  wheat  midge,  has  been  resumed 
iu  part,  so  that  the  dissemination  over  the  wheat  area  of  the  United 
States  of  the  known  facts  in  regard  to  its  habits  and  modes  of  doing 
injury  seems  necessary.  This  area,  as  seen  in  part  by  the  map  *  appended 
to  this  Bulletin,  which  has  been  compiled  from  Walker's  Statistical  Atlas, 
embraces  all  of  the  United  States  north  of  the  35th  parallel  of  latitude 
and  east  of  the  93d  meridian,  with  the  addition  of  tracts  in  Dakota, 
Montana,  Colorado,  Kew  Mexico,  and  Utah,  as  well  as  in  California, 
Oregon,  and  Washington  Territory.  These  last-named  wheat  areas  were 
not  mapped  by  General  Walker,  and  have  been  omitted  on  the  present 
raap,  since  the  Hessian  Fly  is  not  known  to  exist  west  of  Eastern  Kansas. 

Though  the  habits  of  the  Hessian  Fly  are  tolerably  well  known,  much 
additional  knowledge  is  desirable  regarding  its  distribution,  its  breeding 
babits,  and  it«  parasites,  while  in  order  to  properly  apply  the  best  pre- 
ventive remedies,  to  stamp  out  the  pest  as  it  appears  in  new  wheat  sec- 
tions, we  need  the  results  of  a  larger  number  of  experiments  as  to  the 
effects  of  early  and  late  sowing,  what  varieties  of  wheat  to  sow,  and  as 
to  the  value  of  manures  and  artificial  fertilizers  in  promoting  the  rapid 
and  healthy  growth  of  the  young  wheat,  by  which  it  may  outgrow  the 
weakening  effects  of  the  worm  and  ripen  its  grain. 

The  object  of  this  Bulletin  is  not  so  much  to  convey  new  information 
to  wheat-growers  as  to  briefly  state  what  thus  far  is  known  as  to  the 
appearance,  ravages,  habits,  and  remedies  against  its  attacks.  By  widely 
disseminating  this  knowledge,  seeking  fresh  facts  from  practical  farmers 
all  over  the  country,  who  are  hereby  asked  to  send  to  the  author  all  new 
facts  and  residts  of  valuable  experiments,  it  is  hoped  and  believed  that 

•Taken  from  a  report  on  tho  llocky  Mountain  Locust  and  other  insects  now  injuring,  or  likely  to 
iAJnre,  fieW  and  garden  crops  in  the  Western  States  and  Territories.  By  A.  S.  Packanl,  Jr.  From  the 
R«T>ort  for  1875  of  Hayden's  United  States  Geological  Survey  of  the  Territories. 


Digitized  by  VjOOQIC 


4  LOSSES    OCCASIONED    BY    THE    HESSIAN    FLY. 

the  Commission  will  be  able  in  a  future  report,  after  another  season's 
work  in  the  field,  to  throw  further  light  on  the  subject. 

Although  this  pamphlet  has  been  prepared  by  but  one  member  of  the 
Commission,  the  writer  is  indebted  to  Prof.  C.  V.  Eiley  for  dra^vings, 
specimens,  and  data  5  to  Professor  Thomas  for  facts  and  suggestions ;  and 
would  also  acknowledge  aid  received  from  Prof.  A.  J.  Cook,  of  the  State 
Agricultural  College,  Lansing,  Mich.,  whose  address  on  the  Hessian  Fly 
has  been  of  much  service  and  liberally  quoted  in  this  Bulletin,  and  also 
from  the  correspondents  and  agricultural  papers  mentioned  here  and 
there  m  the  following  pages.   . 

LOSSES  OCCASIONED  BY  THE  HESSIAN  FIT. 

Tliis  fly  first  became  a  serious  pest  in  the  country  in  the  year  1770, 
although,  as  will  be  seen  further  on  in  the  section  on  the  distribution 
of  the  insect,  it  probably  began  its  work  of  destruction  on  Staten  Island 
and  Long  Island  in  177G.  According  to  Fitch,  1779  was  probably  the 
date  when  its  ravages  actually  began.  ''  The  crops  of  wheat  were  severely 
injured  or  wholly  destroyed  by  it  in  King  and  Eichmond  Counties  dur- 
ing several  of  the  following  years,  and  each  succeeding  generation  regu- 
larly enlarged  the  sphere  of  its  devastations  in  every  direction.'' 

In  1781  the  fly  almost  totally  destroyed  the  wheat  crop  in  Eastern 
Long  Island,  and  in  178G  the  crops  were  either  totally  or  partially  de- 
stroyed in  New  Jersey  in  and  about  Prospect,  an  area  situated  forty 
miles  southwest  of  Staten  Islfind.  In  178G  and  1787  the  ravages  of  this 
pe.^t  attracted  much  attention  in  !N'ew  York  and  Pennsylvania;  the 
wheat  croj)  on  Eastern  Long  Island  having  been  "  cut  off  almost  uni- 
versally." About  Trenton,  N.  J.,  in  1788,  the  wheat  crop  was  in  many 
cases  a  total  failure.  As  wheat  in  large  quantities  was  at  this  period 
exported  to  Great  Britain,  "accounts  of  the  apx)alling  havoc  that  this 
insect  was  making  excited  the  attention  of  the  government  there  and 
aroused  their  fears  lest  so  dreadful  a  scourge  shoidd  be  introduced  into 
that  country  by  means  of  the  American  grain."  (Fitch.)  As  a  result, 
the  exportation  of  grain  from  America  was  prohibited  imtil  the  English 
Government  was  assured  that  the  fly  with  eggs  could  not  be  introduced 
in  the  grain.  As  long  since  as  1800,  Dr.  S.  L.  Mitchell,  of  New  York, 
affirmed  that  "  the  insect  is  more  formidable  to  us  than  would  be  an 
army  of  twenty  thousand  Ilessians."    (Ilerrick.) 

Between  1789  and  1803  severe  losses  ensued  from  its  attacks  in  Sara- 
toga and  Washington  Counties,  !N^ew  York  ;  "  on  two  or  three  occasions 
many  of  the  fields  in  Saratoga  were  entirely  destroyed." 

In  1801  President  Dwight,  of  Yale  College,  remarked  that  "  this  in- 
sect is  feeble  and  helpless  in  the  extreme,  defenseless  against  the  least 
enemy,  and  crushed  by  the  most  delicate  touch ;  yet  for  many  years  it 
has  taxed  this  country  annually  more,  perhaps,  than  a  million  of  dol- 
lars."   (Ilerrick.) 

In  1803  and  1804,  in  the  neighborhood  of  Kichmond,  Va.,-  'J^theyiswei>t 
whole  fields."    In  1817  it  "  renewed  its  ravages  in  various  sections  of 
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the  couutry;  wa«  unusually  abundant,"  and  "  in  parts  of  Maryland  and 
Virginia  it  was  perhaps  more  destructive  than  it  had  ever  been  before.'' 

At  what  year  the  Hessian  Fly  first  occurred  in  the  j^qw  England 
States  is  uncertain ;  so  far  as  we  can  ascertain  it  wa«  first  noticed  at 
New  Haven,  Conn.,  in  1833,  by  Mr.  Herrick,  a  careful  entomologist,  but 
without  doubt  it  was  introduced  from  !N'ew  York  early  in  the  century. 

In  Lower  Canada  it  was,  according  to  Hind,*  between  1805  and  1816, 
"l)revalent  and  destructive  in  some  parts,"  but  in  1830-'36  it  disap- 
l)eared  in  Lower  Canada. 

The  fly  first  appeared  in  1837  at  Paw  Paw,  Mich.,  in  the  second  crop 
sown  in  Van  Buren  County ;  none  had  been  raised  at  a  point  nearer 
than  twelve  miles.    (D.  Woodman.) 

The  Hessian  Fly  has  been  known  in  Person  County,  North  Carolina, 
for  fifty  years;  and  another  correspondent  writes  us  from  Goldsborough, 

N.  C,  that- 
Previous  to  the  period,  say  1840,  our  farmei's  had  been  accuHtoined  to  sow  wheat  as 
early  as  September,  but  a  lly,  eaUed  by  them  the  *'  Hessian  Fly,"  so  depredated  that 
they  deferred  sowing  to  the  latter  part  of  November,  and  now,  generally,  to  *'  between 
the  Christmases''  (new  and  old  Christmas);  their  crop  is  now  unmolested  by  the  Hes- 
sian or  any  other  lly. 

The  losses  in  Pennsylvania  hi  1842  were  heavy,  the  wheat  crop  of  the 
State  being  estimated  at  20  i)er  cent,  less  than  in  the  preceding  year, 
the  fly  being  the  principal  cause  of  the  loss.  At  this  year  Ohio  was 
visited  by  it,  when  "  it  appeared  to  be  increasing  so  much  that  serious 
apprehensions  were  beginning  to  be  felt  respecting  its  future  ravages." 
(Fitch.) 

Great  havoc  in  many  fields  in  Maryland  and  Virginia  was  committed 
by  it  in  1843.  In  the  following  year  it  did  much  injury  in  Northern 
Indiana  and  Illinois  and  the  contiguous  parts  of  Michigan  and  Wiscon- 
sin, in  many  places  occasioning  "  almost  a  total  failure  of  the  crops.'' 
In  Michigan  the  wheat  crop  was  almost  an  entire  failure.  On  Long  Isl- 
and, at  Rochester,  F.  Y.,  and  throughout  Pennsylvania  the  losses  this 
year  were  severe ;  the  following  year  it  did  more  or  less  injury  all  over 
the  State  of  Illinois,  while  in  the  central  parts  of  Maryland  the  crops,  in 
many  instances,  were  rendered  totally  worthless.  "  In  Georgia,  more- 
over, its  ravages  in  the  coimties  around  Milledgeville  are  said  to  have 
been  dreadful ;  whole  fields  were  totally  destroyed,  and  others  yielded 
not  more  than  a  fourth  of  an  ordinary  crop." 

In  1846,  in  the  upper  counties  of  Georgia,  it  was  said  "the  fly  has 
committed  such  ravages  ui)on  the  wheat  as  scarcely  to  leave  enough 
seed  for  another  year."  Throughout  the  State  of  New  York  it  was  de- 
structive this  year;  in  the  western  section  the  loss  from  this  insect  was 
estimated  at  not  less  than  500,000  bushels.  In  Maryland  this  same  year 
(1846),  as  recorded  by  Fitch,  "so  great  ravages  have  not  been  commit- 
ted by  the  Hessian  Fly  since  1817.    On  some  of  the  best  land  wheat  has 

"Essay  on  InsectH  auil  Diseases  injurious  to  the  Wlieat  Crops,  by  II.  Y.  lliud,  Toronto,  Canada, 
1857,  8°,  i>.  VJ'J. 
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been  plowed  up,  and  other  portions  are  so  much  injured  that  they  will 
not  be  worth  harvesting.  At  least  one-half  of  the  crop  of  Talbot  County 
has  been  destroyed."  And  in  the  upper  counties  of  Georgia  it  is  said 
*^  the  fly  has  committed  such  ravages  upon  the  wheat  as  scarcely  to  leave 
enough  seed  for  another  year." 

In  1847  the  losses  were  generally  widesprea<l  but  light,  while  in  1849 
it  was  destructive  in  some  of  the  counties  in  New  York,  and  especially 
in  Ohio.  From  this  date  imtil  1853  it  was  not  destructive,  but  this  year 
it  "committed  great  ravages  in  some  parts  of  Pennsylvania."  In  1854 
it  was  destructive  in  Aroostook  County,  Maine,  as  well  as  in  Michigan. 

From  1855  to  1860  the  Hessian  Fly  attracted  little  attention  from  the 
agricultural  community.  In  1860  the  fly  "  had  reached  as  far  west  as 
Iowa  and  Minnesota,  and  in  1863  the  wheat-fields  along  the  Detroit  and 
Milwaukee  Eailroad  i^romised  nothing  because  of  the  ravages  of  this . 
pest."  (Professor  Cook.)*  In  1866  it  is  reported  to  have  occurred  in 
Maryland,  Delaware,  and  Ohio,  and  in  1868,  according  to  a  writer  in  the 
American  Entomologist,  about  Fond  du  Lac,  Wis.,  "much  of  the  wheat 
crop  was  damaged  by  it." 

In  1871  it  was  generally  prevalent  throughout  the  Middle  States  from 
South  and  North  Carolina  and  Virginia  to  Missouri  northward;  also  oc- 
curring in  Kansas,  Georgia,  and  Minnesota,  and  in  1872  and  1873  was 
destructive  and  widespread  in  Maryland,  Ohio,  Indiana,  Illinois,  and 
Eastern  as  well  as  Western  Virginia,  as  well  as  in  Michigan,  "as  also  in 
the  States  south  and  west"  of  the  last-named  commonwealth. 

In  1874  it  was  widespread,  but  much  less  destructive ;  in  1875  and 
1876  it  was  especiajly  destructive  in  Missouri,  Pennsylvania,  and  Vir- 
ginia. In  1876  "  it  appeared  in  force  in  many  of  the  southern  counties 
of  Michigan,  refiching  as  far  north  as  Mason,  in  Ingham  County,  caus- 
ing much  destruction."    (Professor  Cook.) 

In  1877  the  losses  again  became  heavy  over  a  large  x)art  of  the  wheat 
area.  At  Lawrence,  Kaiis.,  the  early-sown  wlieat  **  suffered  a  good  deal 
from  tlie  ravages  of  the  Hessian  Fly."  At  Gardner,  Kans.,  all  early- 
sown  wheat  *' was  full"  of  the  '' flaxseed"  of  the  Hessian  Fly.  At  Saint 
Genevieve,  Mo.,  the  fly  was  "much  worse  than  for  years  past."  At  In- 
dependence, Mo.,  the  crop  in  some  fields  was  nearly  a  fiiilure.  In  Hen- 
derson County,  Kentucky,  while  prevalent,  only  one  wheat-field  was 
"badly  damaged" ;  while  in  Vanderburgh  County,  Indiana,  "many  fields 
were  infected."  In  Central  Illinois  a  correspondent  of  the  Cultivator 
and  Country  Gentleman  states  that  "the  Hessian  Fly  has  been  present 
in  the  lower  portion  of  the  winter- wheat  region  for  several  years,"  and 
in  1877  "it  appears  that  the  Hessian  Fly  is  generally  present  in  greater 
or  less  numbers  over  the  whole  winter-wheat  region;  that  in  almost  every 
case  it  has  at^aeked  and  done  more  or  less  damage  to  early-sown  wheat- 
fields." 


*  In  his  8evomli  report,  written  appanMitly  in  1SG2.  Dr.  Fitch  remarks:  "  Wv  hear  of  it  at  the  present 
tlmo  as  very  lU'striictivo  iu  Illinois  and  some  of  the  eonti;;iioii8  States,  the  crop  in  many  wheat-fields 
bein^  totally  ruined  by  it."  ^-^  » 
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lu  Michigan  the  fly,  while  troublesome  in  187G  was  also  very  generally 
so  in  the  succeeding  year,  as  stated  by  Professor  Cook,  as  follows: 

This  year,  1877,  wo  hear  of  it  as  more  broadly  ilistributed  in  our  State,  while  com- 
plaiuts  come  to  our  ears  from  Ohio,  Indiana,  Illinois,  New  York,  and  Pennsylvania. 
Since  writing  the  above,  I  have  passed  through  our  State  and  also  the  State  of 
Ohio,  ou  two  of  the  dilferent  trunk  lines  of  railroads,  and  I  find  that  all  through 
Southeru  Michigan  and  all  of  Ohio,  at  least  north  of  the  latitude  of  Colund>us  and 
Dayton,  this  insect  abountls  in  force.  * 

The  following  extracts  from  Mit'liigan  pai^ers  sliow  the  situation  in 
that  State  this  year : 

Farmers  are  complaining  of  the  ravages  of  the  *'ily  "  in  tlu-»ir  wlu'at-iiehls.  Much 
damage  is  reported. — JoneHrHlc  IndependenU 

Mr.  James  Taylor  showed  some  wheat-stalks  from  his  farm  to-day  which  had  over 
forty  insects  in  one  stalk. — Kalamazoo  Gazette, 

Wheat  heading  out  ten  days  to  two  weeks  earlier  than  usual  this  year,  and  doubt- 
less much  of  it  will  be  rea<ly  to  cut  in  June. — Portland  Observer, 

The  **  tly  "  or  "  insect,"  as  called  by  the  farmers,  is  playing  sad  havoc  with  the  wheat 
crop  in  this  county.    Not  over  half  a  crop  wiU  be  realized. — Kalamazoo  Gnzctte. 

The  lly  is  very  seriously  injuring  the  wheat  in  Porter.  One  of  the  largest  farmers 
in  that  township  yesterday  told  us  that  a  few  weeks  ago  he  would  not  have  taken  3,000 
bushels  for  his  cn)p,  but  now  he  would  gladly  take  1,000. — Paw  Paw  Courier. 

Much  complaint  is  now  heard  from  all  sides  in  regard  to  the  work  of  the  insects  in 
early-sowii  wheat.  The  dry  weather  has  so  far  retarded  the  growth  as  to  give  the 
pests  the  power  to  destroy.  There  is  litle  question  that  early-sown  wheat  is  sutlering 
greatly.  — Marsha  1 1  Expounder, 

Farmers  from  all  over  the  county  come  to  town  looking  doleful  enough.  Tlie  wheat 
crop  promises  to  be  almost  a  total  failure.  Two  weeks  ago  everybody  was  happy  over 
the  prosi>ect8  of  an  abundant  harvest,  but  now  Hies,  worms,  and  drought  seem  to  have 
ruined  the  crop  and  blights  every  home. — Marshall  Statesman. 

Farmers  from  all  the  adjoining  towns  comjjlain  that  their  growing  wheat  crops  are 
badly  injured  by  the  insects.  Wheat-fields  which  promised  a  heavy  yield  two  weeks 
ago,  it  is  thought,  wiU  not  produce  over  a  half  a  crop,  and  many  fields  are  reported  as 
already  nearly  destroyed.  Naturally  some  allowance  should  be  made  for  the  appre- 
hensions of  those  whose  fields  are  thus  ravagetl ;  but  there  is  no  doubt  that  the  crop 
through  this  section  is  materially  damaged  by  these  destnictivc  x^ests. — Battle  Creek 
Journal, 

Mr.  T.  F.  Miller,  of  Richland,  brought  into  our  office  ^fonday  moniing  a  handful  of 
wheat  (taken  from  a  farm  on  the  prairie)  that  is  literally  alive  with  the  insect.  He 
Bays  that  in  his  opinion  nearly  every  field  in  Richland  is  so  badly  affected  that  there 
cannot  be  half  or  even  a  third  of  a  crop.  The  dry  weather  has  stopped  the  growth, 
and  the  wheat  is  more  affected  ou  that  account.  We  hear  the  same  report  from  other 
parts  of  the  county.    Grain  is  also  suft'ering  for  want  of  rain. — Kalamazoo  Gazette, 

The  following  extract  from  the  New  York  Cultivator  and  Country 
Gentleman  will  give  the  condition  of  affairs  in  West  Ykginia : 

Since  reading  your  aiticle  making  known  Mr.  A.  S.  Packard's  request,  in  the  issue 
of  November  15,  I  have  had  occasion  to  make  a  business  trip  through  Hardy,  Hamp- 
shire, Mineral,  and  Grant  Counties,  and  find  upon  examination  that  there  is  not  a 
single  field  which  is  not  more  or  less  damaged  by  the  fly.  The  early-sown  wheat,  hav- 
ing luxuriant  growth,  does  not  seem  to  be  entirely  destroyed,  but  has  the  api)earance 
of  mixetl  yellow  and  green.  I  find,  upon  close  examination,  it  is  tilled  with  the  fly. 
Other  fields,  sown  after  corn-cutting,  show  a  greater  amount  of  damage ;  one  in  par- 
ticular, a  limestone  upland,  was  scarcely  tinted  with  green,  the  fly  having  already 

*The  Hessian  Flv.    A  lecture  by  Prof.  A.  J.  Cook,  of  the  Alichitran  State  Agricultui^.l  Collcee,  do-   ^ 
livei-cd  at  Farmer's  Institute-  heUl  at  Paw  Paw  and  Climax,  Mich.,  1«78,  8vo.,  p.  l^iiized  by  VjOUS^  IV^ 
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consumed  nearly  tlie  whole  of  it.  My  course  from  this  point  was  north  and  west.  I 
find  that  tHe  farther  north  I  travel  the  more  damaged  is  the  wheat.  In  this  (Hardy) 
county  the  damage,  so  far,  appears  not  to  be  material.  Some  crops  of  early-eowii 
wheat  were  considerably  shortened  last  year,  the  first  year  in  many  that  we  have  felt 
the  effects  of  the  fly.  One  farmer,  whose  wheat  seemed  already  a  failure,  asked  me 
what  ho  should  do.  I  advised  when  the  land  was  dry,  or  hard  frozen,  to  put  all  the 
sheep  ho  could  get  upon  it,  and  keep  them  there  until  they  had  eaten  it  off"  as  close  as 
a  sheep  could  nip,  as  the  only  remedy.  I  thought  that  the  sheep  could  do  no  worse 
than  what  must  be  eventually  done  by  the  fly,  and  it  might  save  the  crop.  He  ask^d 
mo  if  I  thought  the  insect  would  be  "  wholesome  for  the  sheep."  This  I  could  not 
answer,  and  refer  the  query  to  you. — R.  M.  W.,  Moorefield,  W.  Va. 

A  correspondent  of  the  same  paper  thus  records  the  injury  done  by 
this  insect  about  Syracuse,  N.  Y. : 

Wheat  sown  early,  from  the  1st  to  the  20th  of  September,  has  made  an  extraordinary 
growth.  The  fine  weather  was  favorable ;  besides  more  care  has  been  paid  to  good 
culture  than  before.  The  seed  also  has  been  selected,  cleaned,  and  graded  with  greater 
care,  showing  much  progress.  From  appearances  now,  it  wiU  result  in  a  loss.  Whole 
fields,  and  parts  of  others,  are  turning  yellow,  showing  the  ravages  of  the  fly  to  a 
larger  extent  tlian  I  ever  before  witnessed.  It  begun  to  turn  yellow  on  knolls,  or  where 
the  plaster  rock  came  near  the  surface,  and  was  thought  only  the  effect  of  dry  weather, 
but  now  it  has  extended  all  over  early-sowed  fields.  Should  the  warm  weather  con- 
tinue, great  injury  will  result  to  the  entire  crop,  as  it  has  been  sown  much  earlier  than 
usual  and  has  looked  remarkably  fair.  Later  sowing,  with  a  greater  breadth  of  sx^ring 
wheat,  is  the  only  remedy  now  oflfored.  WiU  other  parties  in  diff'ereut  sections  make 
an  examination  and  send  n(»tea? — C,  Syracuse,  N.  Y. 

While,  so  far  as  we  have  been  able  to  learn,  no  serious  damage,  if  any, 
has  been  done  to  wheat  in  New  England  by  this  pest  since  1854,  in 
Western  Canada  it  again  became  abundant  in  1874,  but  most  injurious 
in  1876  and  1877.  In  187C  it  appeared  in  great  force  in  the  townshii>s  of 
Amabel,  North  Bmce,  Grey,  and  Kippel. 

In  1878,  the  losses  wore  still  heavy  in  Southern  and  Central  Mich- 
igan, but  in  1879  the  insect  seemed  to  be  moving  northward,  the  great- 
est amount  of  injury  being  sustained  in  the  north eni  part  of  the  State, 
the  fly  being  scarce  in  the  middle  of  the  State. 

As  regards  its  abundance  in  southeastern  Michigan  in  1878  and  1870, 
Mr.  Y.  S.  Sleeper,  of  Galesburg,  near  Kalamazoo,  writes  me  as  follows: 

In  February,  1878, 1  noticed  what  was  to  me  something  new.  The  month  was  very 
warm  and  spring-like.  For  nearly  three  weeks  the  temperature  did  not  reach  tlie 
freezing  point.  About  the  middle  of  the  month  I  noticed  many  flies  flying  over  the 
wheat  and  deposting  their  eggs,  but,  so  far  as  I  could  see,  none  reached  the  '*  flax- 
seed" state.  I  have  several  times  noticed  the  fly  depositing  her  eggs  as  lato  in  the 
autumn  as  October  26. 

Since  the  summer  of  1877  no  very  serious  damage  wan  done  until  last  spring  (1879). 
Then  the  fly  i)ut  in  an  appearance.  On  the  26th  of  May,  above  one  fleld  of  wheat  the 
air  was  almost  black  with  them.  I  never  saw  such  a  sight  before.  I  ha<l  fears  that 
the  fall-sown  wheat  would  be  badly  damaged,  but  it  is  not  so,  as  none  but  early-sown 
wheat  is  damaged  in  tlie  least.  I  presume  it  is  owing  to  the  fact  that  September  was 
cold,  so  tliat  probably  the  sudden  atmospheric  changes  destroyed  all  that  had  not 
reached  tlie  pup.a  stati^. 

Ill  1878  it  (lid  great  damage  in  Dickson  County,  Tennessee.  In  Mary- 
land, the  winter  wheat  in  the  neighborhood  of  Baltimore,  Md.,  was,  in 
1870  and  tlie  spring  of  1880,  seriously  affected.  cifeiizCentral  New  York, 
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hi  Seneca  and  Tompkins  counties,  considerable  damage  was  done  in 
1878  and  1879.  About  Watertown,  N.  Y.,  some  injury  was  done  in 
1879,  one  lield  of  wheat  being  runied. 

In  1 879  apprehensions  that  injury  would  be  caused  by  the  fly  were 
felt  in  Lowell,  N.  C. 

These  facts  indicate  that  the  losses  from  the  Hessian  Fly  are  greatest  in 
the  grain-raising  areas  of  the  middle  and  northwestern  States,  and  ad- 
joining regions  of  Canada,  and  that  the  New  England  States  have  been 
comparatively  free  from  their  attacks,  thougli  this  is  perhaps  mainly  due 
to  the  fact  that  so  little  wheat  is  cultivated  there.  No  statistics  as  to  the 
losses  have  ever  been  collected,  either  by  the  State  or  national  govern- 
ments, but  they  have  been  snfiicient  to  occasion  much  consternation  and 
alarm  at  certain  years.  By  reference  to  the  chapter  on  the  supposed 
I)erioclicity  in  it«  attacks  or  years  of  maximum  abundance,  the  reader 
may  learn  approximately  by  the  history  of  the  past  how  often  its  more 
serious  attacks  may  be  i)robably  renewed. 

DESCEIPTION  OF  THE  HESSIAN  FLY. 

This  insect  belongs  to  the  Diptera  or  two-winged  insects,  of  which 
the  common  house  fly  is  the  l>est-known  type.  It  belongs  to  the  family 
Cecidomyldaej  a  large  group  of  minute  flies,  resembling  the  crane  flies  or 
daddy-long-legs  (Tipulidae),  but  of  diminutive  form.  They  are  nearly  all 
gall-flies,  the  females  laying  their  eggs  by  means  of  the  soft  extensible 
end  of  the  body  which  slides  back  and  forth  like  the  joints  of  a  tele- 
scope. The  irritation  caused  by  the  egg  results  in  the  swelling  of  the 
stems  of  plants,  or  the  formation  of  tumors  or  galls  on  the  leaves  and 
buds.  The  Hessian  Fly,  as  we  shall  see  farther  on,  does  not  produce  true 
galls  in  this  way,  but  the  presence  of  the  insect  in  the  flaxseed  state, 
between  the  leaf  and  the  stalk,  causes  the  stem  to  sw  ell,  and  the  leaves 
to  wither  and  die.    The  scientific  name  is  Cecidomyia  destrtictor  of  Say. 

The  female  (Plate  I,/;  II,  A,) — The  body  is  rather  slender,  uniformly 
dark  brown,  the  head  is  round,  but  somewhat  flattened,  the  eyes  are  black, 
the  wings  uniformly  dull  smoky  brown,  while  the  legs  are  paler  brown  than 
the  rest  of  the  ui)per  side  of  the  body.  The  body,  wings,  and  legs  are  pro- 
vided with  fine  hair-like  scales  (Plate  II,  Aj  c),  those  on  the  wings  being 
in  many  cases  quite  broad  and  ribbed,  somewhat  like  the  scales  on  the 
wings  of  a  butterfly  or  moth.  The  pale  brown  antennae  are  about  half 
as  long  as  the  body,  the  joints  are  very  distinct,  like  a  string  of  beads, 
each  one  being  oval-cylindrical.  There  are  seventeen  joints,  the  two 
basal  ones  being  large,  nearly  globular,  flattened  lengthwise,  and  nearly 
half  as  long  as  thick,  and  each  of  nearly  equal  size;  joints  3-5  are  longer 
than  the  remaining  ones,  and  are  slightly  contracted  in  the  middle; 
the  remaining  6-17  gradually  decrease  in  length,  each  joint  being  provid- 
ed with  about  ten  hairs,  arranged  in  a  rude  whorl;  the  terminal  joint 
(Plate  II,  Aj  a')  is  long  and  conical.  The  legs  are  of  the  same  color  as 
the  under  side  of  the  body,  being  a  little  paler  than  the  back.  The  ab- 
domen is  rather  full,  with  nine  well-marked  rings  oc^izcsegments,  the 
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paler  small  ovipositor  forming  the  tenth.  The  latter  is  one-half  as  thick  as 
the  ninth  segment,  and  about  two-thirds  or  quite  as  long;  is  slightly  sin- 
uous, and  a  little  smaller  at  the  end  than  at  the  base.  The  wings  are 
dusky,  with  a  fine  fringe  around  the  edge,  and  there  are  three  veins. 
The  subcostal  vein  ends  near  the  outer  third  of  the  wing;  the  median 
vein  arises  from  near  the  base  of  the  siibmedian  vein  and  runs  nearly 
parallel  to  the  subcostal  vein,  while  a?  branch  (its  base  disconnected  with 
the  main  vein)  extends  along  the  middle  of  the  wing;  the  submedian  vein 
is  well  developed,  at  the  base  throwing  off  the  median  vein  at  a  little 
distance  from  the  base  of  the  wing,  and  losing  itself  before  tiu*ning  down 
to  the  edge  of  the  wing.  The  length  of  the  fly  is  2\  millimeters,  or  about 
one  line,  L  e.,  -i^„  of  an  inch. 

The  male, — The  male  is  rather  smaller  than  the  female,  being  distin- 
guished by  the  long  slender  abdomen,  and  the  longer  and  more  hairy 
antennae.  The  joints  of  the  latter  (Fig.  A,  a'',  a'")  are  twenty  in  number, 
oval,  the  terminal  one  conical,  and  all  i)rovided  with  a  few  hairs,  much 
longer  than  in  the  female,  and  arranged  in  a  decidedly  verticillate  man- 
ner. ''The  abdomen  in  the  living  specimen  is  black  or  browiiish  black, 
with  bands  at  the  sutures  both  above  and  beneath,  of  a  bi-I(!k  red,  tawny 
yellow,  or  grayish  color,  varying  in  their  width  as  this  part  of  the  body 
is  more  or  less  distended."  (Fitch.)  The  claspers  at  the  end  of  the  body 
are  stout,  much  more  so  than  in  Cecklomyia  le^umbiicola  of  the  clover. 

The  egg  (Plate  I,  «,  enlarged)  is  very  minute,  about  a  fiftieth  of  aii 
inch  long,  cylindrical,  pointed  at  each  end,  the  shell  shining  and  trans- 
parent, the  egg  being  of  a  pale  red  color. 

The  larra, — After  remaining  about  four  days  in  the  i^gg  state,  the  larva 
or  maggot  of  the  Ilessian  Fly  hatches,  and  is  of  the  form  represented  by 
Plate  I,  Fig.  Z;,  and  Plate  II,  Fig.  B,  Ba,  BZ^,  Be. 

The  body  is  soft,  Smooth,  shining,  oval  cylindrical,  beneath  a  little 
flattened,  and  consists  of  twelve  segments  besides  the  head,  the  latter 
soft,  fleshy,  and  but  slightly  separated  from  the  body,  with  very  rudi- 
mentary mouth -parts  (jaws,  &c.).  The  rings  or  segments  are  moderately 
convex  and  tolerably  distinct  from  one  another ;  the  sutures  between 
the  segments  in  the  living  larva  behig  indicated  by  faint  transverse 
lines  of  a  greenish  brown  hue,  according  to  Fitch,  who  also  states  that 
the  mature  worm,  freshly  taken  from  the  roots  of  the  wheat,  measures 
about  0.15  of  an  inch  in  length  by  O.OG  inch  in  width.  Mr.  Biley  informs 
us  that  there  are  nine  pairs  of  minute  spiracles,  which  api)ear  as  yellowish 
rounded  tubercles. 

Tlie  puparium  or  flaxseed  state  (Plate  I,  Fig.  c,  Plate  II,  Fig.  D). — 
When  fully  grown  the  larva  is  ready  to  transform  into  the  third  or  pupa 
stage  of  its  transfonnations.  The  body  turns  brown,  and  finally  of  a 
bright  chestnut  color,  while  the  skin  loses  all  appearance  of  sutures,  and 
assumes  a  rude  spindle-shaped  form,  somewhat  larger  than  the  larva. 
This  brown  case  protects  the  growing  pupa  within  the  skin  of  the  latter, 
finally  separating  from  the  cast  larva  skin,  called  the  pupa-case  or 

*  Digitized  by  VjUiJ^lC 


DESCRIPTION    OP    THE    HESSIAN    FLY.  11 

pHpariiimj  and  wliicli  serves  as  a  sort  of  cocoon  to  protect  the  pale,  soft- 
bodietl  pnpa  within.  Wliile  many  two-winged  gall-flies  are  protected  by 
the  galls  within  which  they  live,  others,  like  the  larval  wheat  and  clover- 
seed  midge  and  the  pitch-pine  midge,  spin  true  cocoons  of  silk ;  and  the 
Hessian  Fly  is  the  only  species  of  the  genus  or  family,  so  far  as  we  know, 
which  assumes  this  puparium  state,  being  peculiar  to  the  house  fly  and 
other  specie  of  Muscidae  and  allied  families,  in  which  the  pnpa  is  said 
to  be  coarctatCj  i.  e.,  protected  by  the  cast  dried  brown  skin  of  the 
maggot  or  larva. 

From  the  decided  resemblance  to  a  flaxseed  the  insect,  when  at  this 
stage  of  its  transformations,  is  said  to  be  in  the  "flaxseed"  state.  It  is, 
however,  rather  flatter  than  a  flaxseed,  being  pinched,  as  it  were,  at  the 
head  end  of  the  body.  I  have  taken  the  semi-pupa  or  incompletely- 
formed  pupa  from  the  flaxsefid  December  1.  In  this  flaxseed  state  the 
partly-formed  pupa  resides  during  the  five  winter  months  of  the  year. 

In  early  spring,  during  warm  weather  in  April,  the  semi-pupa  rapidly 
transforms  intx)  the  comi)lete  pui)al  or  chrysalis  state. 

The  pupa  (Plate  II,  C). — As  we  have  not  i^ersonally  observed  the  mode 
ill  which  the  fly  issues  from  the  pupa  and  its  case,  we  extract  the  follow- 
ing account  from  Fitch.'  By  the  time  the  insect  reaches  the  pupa  state 
the  flaxseed  case  has  became  quite  brittle,  oreaking  asunder  trans- 
versely if  rudely  handled,  one  of  its  ends  slipping  off  from  the  insect 
within,  like  a  thimble  from  the  end  of  the  finger. 

The  timo  for  its  Iiust  transformation  having  arrived,  the  pupa,  by  writliing  ami  bend- 
ing it8  bo<ly,  breaks  open  its  puparium  or  liaxseed  case,  crawls  from  it,  and  works  its 
way  upwar<l  within  the  sheath  of  the  leaf  until  it  coracs  to  some  cleft  in  the  now 
dead,  brittle,  and  elastic  straw.  Throu«;h  this  cleft  it  crowds  its  body  until  all  except 
the  tip  of  the  abdomen  is  protruded  into  the  air,  the  elasticity  of  the  straw  causing 
it  to  close  together  upon  the  tip  of  the  abdomen  sufficiently  to  hold  the  pupa  in  this 
situation  secure  from  falling  to  the  ground;  and,  as  if  to  preserve  the  body  in  a  hor- 
izontal position,  the  feet  are  slightly  separated  from  the  abdomen  an(J  directed  obliquely 
doTVTiwartls,  Avith  their  tips  pressed  against  the  side  of  the  straw,  thus  curiously  serv- 
ing, like  the  brace  to  a  beam  or  to  the  arm  of  a  signpost,  to  support  the  body  from 
iDcliuing  downwards.  Thus  securely  iixed  and  now  freely  exposed  to  the  drying  in- 
lluence  of  the  atmosphere,  the  outer  membrane  of  the  pupa  exhales  its  moisture,  and, 
as  it  becomes  dried,  cracks  apart  upon  the  back  or  upper  side  of  the  thorax.  Out  of 
this  opening  the  inclosed  fly  protrudes  its  head  and  thorax,  more  and  more,  as  it  grad- 
ually withdraws  its  several  members — the  antennae,  wings  and  legs — from  the  sheaths 
in  which  they  are  respectively  enveloped — a  process  analogous  to  that  of  withdrawing 
the  hand  and  its  several  fingei*s  from  a  tight  glove — until  at  length,  entirely  freed 
fi-om  its  pupa-skin,  the  fly,  now  x>erfoct  in  all  its  parts,  usually  walks  a  few  steps 
further  up  the  straw,  where  it  pauses  for  its  body  and  members  to  acrpiire  more  firm- 
ness and  strength  by  the  further  evaporation  of  their  moisture,  after  which  it  is  ready 
to  spread  its  wings  and  mount  into  the  air. 

The  Hessian  Fly  is  easily  distinguishable  in  all  its  stages  from  the 
wheat  midge,  which  belongs  to  a  different  genus,  Biploais  (B.  tritici  of 
Kirby).  The  wheat  midge  is  orange-colored,  has  a  stouter  body,  with 
clear,  transparent,  and  much  broader  wings,  and  pale-yellow  legs,  while 
the  hirvae  arc  orange-colored,  and  live  crowded  around  the  wheat-grains 
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at  the  top  of  the  phiut;  they  spin  a  silk  round  genuine  cocoon,  smaller 
than  a  mustard  seed,  which  remains  in  the  ground  just  beneath  the  sur- 
face. So  it  will  be  seen  that  the  forms  and  habits  of  the  two  insects  are 
very  dissimilar,  and  that  they  need  not  be  confounded. 

HABITS  OF  THE  HESSIAN  FIT. 

Having  become  acquainted  with  the  appearance  of  this  two-wingeil 
gall-fly  in  its  different  stages,  we  are  now  prepared  to  study  its  habits; 
for  an  intimate  knowledge  of  how  it  comports  itself  as  an  egg,  larva, 
^^  flaxseed,"  and  perfect  winged  fly  is  absolutely  essential  to  the  fanner 
who  would  endeavor  intelligently  to  combat  this  pest. 

Number  of  broods. — The  Ilessian  Fly  is  double  brooded;  the  "flax- 
seeds" or  puparia  being  found  on  the  winter  wheat  from  late  in  the  au- 
tumn, through  the  winter,  until  the  early  part  or  middle  of  April.  The 
"  flaxseeds"  of  this  brood,  from  one  to  about  twenty  in  number,  are  situ- 
ated between  the  stalk  and  sheathing  base  of  the  leaf,  at  the  roots  of 
the  young  grain,  slightly  beneath  the  surface  of  the  ground. 

The  "flaxseeds"  of  the  second  generation  afifect  the  wheat  in  the  late 
spring  and  summer;  but  are  situated  higher  up,,an  inch  or  two  above  the 
surface  of  the  ground,  at  the  lower  joints  of  jthe  straw. 

In  the  ordinary  course  of  nature,  therefore  [says  Fitch],  our  crops  of  winter  wheat  • 
are  liable  to  two  attacks  of  the  Hessian  Fly,  one  generation  reared  at  its  roots  produc- 
ing another,  which  occui)ie8  the  lower  joints  of  the  stocks.  Thus  the  larvaj  and  x)upse 
are  present  in  it  ahnost  continually  from  the  time  the  tender  young  blades  appear 
above  the  ground  in  autumn  till  the  grain  ripens  and  is  harvested  the  next  summer. 
Our  spring  wheat,  on  the  other  hand,  can  rear  but  one  brood  of  these  insects ;  they 
consequently  resort  to  it  but  little,  if  at  all.  Nor  can  the  Hessian  Fly  sustain  itself 
except  in  districts  where  winter  wheat  is  cultivated  in  which  for  it  to  nestle  during 
the  autumn  and  winter. 

As  a  general  rule,  then,  there  are  two  broods  of  the  fly,  the  first  lay- 
ing their  eggs  late  in  April  and  in  May,  and  the  second  brood  of  flies 
ovipositing*  in  August,  during  September,  and  perhaps  a  few  early  in 
October.  Sometimes  the  flies  appear  earlier,  as  Professor  Cook,  who  ob- 
served the  insect  in  Michigan,  says  that  "  in  July  and  August  the  flies 
again  issue  forth,  and  the  cycle  of  changes  for  the  year  is  complete. 
Thus  we  see  that  the  flies  are  ready  for  work  in  the  fall,  much  before 
the  wheat  is  ready  for  them,  and  may  attack  a  volunteer  crop  long  be- 
fore the  usual  crop  is  above  ground  or  even  sown." 

A  third  brood  may  sometimes  apjyear^  as  shown  by  Mr.  B.  Hulick,  of  Mich- 
igan. According  to  Professor  Cook,  Mr.  Hulick  found  the  empty  "flax- 
seeds '^  on  vol  unteer  wheat  in  September.  On  Professor  Cook's  expressing 
some  doubt  whether  the  fly  had  issued,  suggesting  that  it  might  be  the 
parasite  that  had  eaten  the  fly  and  come  forth,  as  the  time  appeared  to 

*  Mr.  F.  S.  Sleeper  writes  us  that  he  has  on  one  occasion  seen  the  Ilessian  flies  lay- 
ing their  eggs  as  late  as  0(!tober  26.  In  February,  lb78,  during  very  mild  weather, 
he  observed  them  laying  their  ^'^g^  iu  February.     See  his  statements  farther  on. 
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liim  too  sliort,  Mr.  Hulick  at  ouce  planteil  some  of  the  volunteer  wheat, 
still  containing  the  "flaxseed,"  in  close  jars,  and — 

Saw  many  of  the  flies  issue ;  and,  more,  hatl  eggs  laid  by  these  flies  on  the  same 
wheat  in  October.  Mr.  Hulick  showed  these  flies  and  their  eggs  to  several  of  his 
neighbors.  In  this  case  the  eggs  were  deposited  in  July,  the  flaxseed  state  assumed 
in  September,  £i*om  which  came  a  thinl  brood  of  flies  in  October.  This  is  certainly  a 
very  important  matter,  as  it  shows  that  three  broods  are  possible  under  favorable  con- 
ditions. That  while  the  fall  flies  may,  nay  generally  must,  wait  till  September  to 
deposit  eggs,  they  only  want  opportimity  to  breed  their  mischief  much  earlier,  even 
in  July  or  August,  and  thus  propagate  a  late  brood  of  flies  which  will  bo  in  readiness 
foT  even  the  latest  sown  wheat.  No  doubt,  too,  as  in  the  case  of  all  insects,  varying 
degrees  of  heat  or  cold  will  accelerate  or  retard  the  various  transformations.  (Lec- 
ture, &c.,  p.  9.) 

Mode  of  egg  laying  (sec  Plate  I,  e,  the  fly  of  its  natural  size  engaged 
in  laying  its  eggs  on  the  leaf  of  wheat).  The  mode  of  oviposition  has 
thus  been  described  by  Mr.  Herrick : 

The  eggs  are  laid  in  the  long  creases  or  furrows  of  the  upx)er  surface  of  the  leaves 
(i.  €.,  the  blade  or  strap- shaped  part)  of  the  young  wheat  plant.  While  depositing 
her  eggs  the  insect  stands  with  her  head  towards  the  point  or  extremity  of  the  leaf, 
and  at  various  distances  between  the  point  and  where  the  leaf  joins  and  surrounds 
the  stalk.  The  number  found  on  a  single  leaf  varies  from  a  single  e^g  up  to  thirty, 
or  even  more. 

Professor  Cook  says  that — 

The  fly  very  rarely  lays  more  than  three  eggs  at  one  time  without  change  of  posi- 
tion. She  more  frequently  lays  two,  and  generally  but  one.  In  case  she  lays  but  one 
it  takes  less  than  a  quarter  of  a  minute,  and  less  than  a  half  a  minute  [to  lay  three, 
when  they  are  aU  laid  without  a  change  of  position  on  the  part  of  the  fly.  After 
laying  she  seems  to  draw  in  her  ovipositor  soon  to  extend  it  again,  at  the  same  time 
crowding  into  it  the  one,  two,  or  three  eggs  that  are  next  to  be  laid.  She  then  flies 
to  another  leaf,  alighting  nsnaUy,  not  always,  with  head  towards  the  end  of  the  leaf. 
She  then  appears  to  wij>e  the  eggs  off  the  jointed  ovipositor.  She  really  crowds  the 
egg  till  the  end  touches  the  leaf,  when  by  friction  of  the  leaf  and  adhesion  of  the  egg 
the  latter  is  held  fast  while  the  egg-tube  is  withdrawn.  If  the  second  and  third  are 
to  be  laid  she  repeats  the  operation,  after  which  she  retracts  her  ovipositor,  restocks 
it,  and  in  a  trice  is  depositing  the  fatal  germs  on  another  leaf.  I  say  usually  on  the 
upper  surface,  for  occasionaUy  eggs  are  laid  on  the  stalk,  and  sometimes  on  the  under 
side  of  a  leaf.  I  have  observed  that  the  fly  often  makes  many  unsuccessful  efforts  to 
cause  the  egg  to  adhere  on  the  outer  face  of  the  leaf  before  she  succeeds.  I  have  seen 
a  fly  work  thus  for  two  minutes  before  success  crowned  her  efforts.  The  fly  may  thus 
learn  by  experience  that  it  is  easier  to  deposit  on  the  inner  or  upper  face  of  the 
blade,  and  so  generally  choose  that  surface.  We  shall  see,  too,  in  the  sequel  that  it 
is  better  for  the  prospective  maggot  that  the  egg  be  placed  on  the  upper  surface.  In 
four  to  ten  days,  more  or  less,  as  the  weather  is  cool  or  warm,  the  eggs  hatch.  (Lec- 
ture, p.  7. ) 

Mr.  C.  V.  Riley  describes  as  follows  the  process  in  the  Xew  York 
Tribune : 

1  have  very  carefuUy  studied  the  oviposition  of  the  Hessian  Fly,  closely  observing 
the  female  in  the  act  on  several  occasions ;  and  as  accurate  observations  on  this  point 
are  not  easily  made,  I  herewith  transcribe  my  notes  of  several  years  ago : 

Eggs  deposited  in  irregular  rows  in  the  longitudinal  cavities  and  depressions  of 
wheat  stalks  between  the  stalk  and  sheath  when  this  is  loose,  or  on  the  leaves  between 
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the  Datural  rid^^o  or  carina?  of  the  upper  surface,  this  last  being  the  more  common 
habit.  Ordinarily  there  arc  from  five  to  ten  in  a  row,  but  sometimes  more.  Each  egg 
.02  inch  long,  cylindrical,  rounded  at  each  end,  soft,  translucent,  and  pale  orange  red 
in  color.  Before  hatching,  the  pale  sides  of  the  inclosed  larva  show  through  the  shell. 
Larva  hatched  in  four  days ;  crawls  down  leaf  to  base  of  sheath,  which  on  young 
grain  is  at  crown  of  root.  The  orange-red  color  is  soon  lost,  and  the  larva  becomes 
pale,  translucent,  and  ))lump,  sinking  more  or  less  into  the  stalk  by  the  depleting 
process  kept  up. 

In  an  article  in  a  Saint  Louis  paper  I  described,  last  June,  the  process  of  oviimsition 
on  the  leaves,  and  my  own  observations  in  Missouri  accord  entirely  with  those  of  E. 
Tilghman  recorded  in  1820,  and  of  E.  C.  Herrick  in  1844,  and  quoted  by  Fitch  in  his 
essay  on  the  Hessian  Fly  (Albany,  1846),  with  the  excei)tion  that  they  do  not  mention 
the  exceptional  habit  of  i)U8hing  the  eggs  between  the  sheath  and  the  stalk,  owing 
doubtless  to  the  fact  that  their  observations  were  made  solely  on  the  autumn  brood 
of  flies  ovipositing  on  the  young  x>livuts,  the  habit  being  more  common  in  the  early 
simimer  brood  when  the  plants  are  larger. 

Mr.  William  Strong,  of  Kalamazoo  County,  Michigan,  thus  describes 
the  process,  adding  some  particulars  of  interest : 

I  have  seen  the  wheat'  plant  with  many  of  the  maggots  at  work  before  there  was 
any  stalk  for  the  fly  to  lay  its  eggs  on,  by  introducing  its  extensile  abdominal  tip  under 
the  leaf  sheath.  Even  this  fall  I  have  seen  this  very  thing  when  there  was  as  yet  but 
one  shoot  from  the  kernel  having  but  three  leaves,  the  wheat  having  been  sowed  not 
more  than  three  weeks.  I  have  seen  these  maggots  when  too  small  to  be  seen  without 
the  aid  of  a  glass,  so  low  down  toward  the  kernel,  which  was  sowed  with  a  drill,  that 
if  the  fly  had  deposited  the  eggs  under  the  leaf  on  the  stalk,  if  there  had  been  one 
there,  she  would  have  been  obliged  to  use  a  spade  to  dig  to  get  a  cliance.  I  am  not 
the  only  one  who  believes  that  the  egg  is  laid  on  the  leaf  and  hatches  there,  when  the 
small  maggot  works  its  way  down  inside  of  the  leaf  as  low  as  possible.  If  there  should 
be  fifteen  or  twenty  on  one  leaf  (not  a  large  number  to  And  the  past  year  under  one 
leaf),  of  course  as  they  took  their  places  they  would  be  somewhat  in  rows,  but  tliey, 
of  course,  are  not  the  **eggs  placed  in  the  longitudinal  grooves  of  the  stalk." 

In  Solon  Robinson's  *' Facts  for  Farmers,"  page  214,  we  read  :  **The  female  deposits 
her  eggs  soon  after  the  wheat  begins  to  grow,  *  *  *  in  the  cavities  between  the 
little  ridges  of  the  blades.  In  from  four  to  fifteen  days  the  eggs  hatch  and  the  dimin- 
utive maggots  work  down  into  the  leaf  sheath  and  there  spend  the  winter."  In  the 
Kalamazoo  Telegraph  for  November  7,  this  year,  are  a  few  lines  upon  the  Hessian  Fly 
by  M.  B.  Batcham,  of  Ohio.  He  is  too  well  known  to  need  an  introduction  at  this 
time.  He  says:  **In  the  spring,  with  the  first  warm  weather,  the  fly  wiU  come  forth 
and  deposit  its  eggs  upon  the  leaf,  which  will  then  soon  hatch,  when  the  worms, 
crawling  down  the  leaf,  feed  upon  the  stalk,  injuring  its  growth,  often  causing  it  to 
die."  A  reason  given  by  some  why  the  fly  does  not  injure  red  wheat  as  much  as  white 
is  because  the  leaf  of  the  red  grows  so  long  and  slants  down  from  the  shoot  so  that ' 
when  the  egg  hatches  the  maggot  works  down  the  wrong  way,  falls  to  the  ground, 
and  so  many  fail  to  harm  the  wheat. 

A  writer  in  the  Country  Gentleman,  Mr.  Caleb  S.  Fuller,  of  Jackson 
County,  3Iichigan,  says : 

The  fly  conunences  as  soon  as  the  wheat  is  up  an  inch  high.  I  placed  in  a  glass 
fruit  jar  some  stools  of  wheat  which  was  sown  on  the  31st  of  August,  and  about  the 
15th  of  October  the  fly  hatched  out  of  the  brown  eggs  [puparia]  which  were  in  the 
wheat  in  large  numbers,  and  was  a  lively  little  black  fellow  about  one-eighth  of  an 
inch  long.  Now,  if  the  eggs  were  deposited  about  the  8th  of  September,  as  that  is  as 
soon  as  the  wheat  would  be  large  enough  for  them,  it  would  give  them  about  37  days 
to  mature  so  as  to  fly  again,  though  they  might  hatch  a  little  sooner  or  later  in  tlie 
open  field.     I  cannot  say  as  to  that ;  have  no  certain  means  of  knowingt  ^ 
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The  flies  of  the  second  brood  are,  iu  Southern  ^Michigan,  ready  to  de- 
posit their  eggs  late  in  April  or  early  in  May  "on  spring  wheat  or  barley 
which  is  snffi.iently  advanced,  in  lieu  of  which  they  deposit  on  the  wheat 
again,  not  on  the  basal  or  radical  leaver,  but  on  the  leaves  which  will 
be  above  the  first  or  second,  rarely  the  third,  joints.''    (Cook.) 

Eahlts  of  the  larva. — xVs  soon  as  the  footless  larva  or  maggot  hatches, 
it  makes  its  way  down  the  leaf  to  the  base  of  the  sheath,  whicli,  in  the 
young  winter  wheat,  is  at  the  crown  of  the  root. 

Here  [says  Herrick]  it  fasteus.  leu«^thwise,  and  head  downwards,  to  the  tender  stalk, 
and  lives  upon  tlu^  sap.  It  does  not  gnaw  the  stalk,  nor  does  it  enter  the  central  cav- 
ity thereof;  but,  as  the  larva  increases  iu  size,  it  gradually  becomes  unbeddod  in  the 
substance  of  the  stalk.  After  taking  its  station,  the  larva  moves  no  more,  gradually 
loses  its  reddish  color  and  wrinkled  appearance,  becomes  plump  and  torjnd,  is  at  first 
semi-translucent,  and  then  more  and  more  clouded  with  intestinal  white  spot^;  and 
when  near  maturity,  the  middle  of  the  intestinal  parts  is  of  a  greenish  color.  In  five 
or  six  weeks  (varying  with  the  season)  the  larva  begins  to  turn  brown,  and  soon  be- 
comes (»f  a  bright  chchtnut  co.or,  bi'aring  some  resomblancc  to  a  flaxseed. 

EFFECT  OF  THE  WOEH  OR  LARVA  ON  THE  WHEAT. 

As  has  been  stated,  the  worm  in  autumn  lies  at  the  sheathing  base  of 
the  leaves  Just  above  the  roots,  at  or  near  the  surface  of  the  soil.  It  is 
easy  to  detect  the  flaxseed  from  its  large  size  and  chesnut-brown  color, 
by  separating  the  leaf  from  the  stalk  of  the  young  wheat  in  October 
and  November,  when  the  worm  has  stopped  feeding  and  is  incased  in 
its  brown  sack.  Scattered  shoots  will  bo  found,  withered  and  changed 
to  a  light  yellow  color,  and,  as  Fitch  observes,  strongly  contrasting  w  ith 
the  rich  green  of  the  vigorous  uninjured  plants.  (See  Plate  I,  represent- 
ing a  healthy  stalk  on  the  right  and  a  dwarfed  plant  on  the  left,  con- 
taining three  flaxseeds,  with  the  leaves  partly  withered.)  The  worms, 
before  assuming  the  flaxseed  state,  rest  between  the  leaves  and  the 
stalk ;  their  soft  fleshy  undeveloped  mouth-parts  do  not  enable  them  to 
gnaw  the  surface  of  the  plant,  but  the  sap  is  supposed  to  be  absorbed 
dbectly  through  the  walls  of  the  body,  and  thus  they  are  said  to  feed\)y 
imbibition ;  this  weakens  the  plant  and  causes  it  to  become  unhealthy 
and  turn  yellow  and  die  ]  moreover,  although  this  point  is  disputed  by 
I)r.  Fitch,  the  presence  of  the  worms  causes  the  formation  of  a  gall-like 
swelling  or  enlargement  of  the  stalk,  an  abnormal  growth  of  the  plant 
being  caused  by  the  slight  interruption  to  the  flow  of  the  sap.  Of  course 
when  six  or  a  tlozen  of  these  comparatively  largo  flaxseeds  are  lodged 
under  the  base  of  the  leaves  the  plant  turns  yellow  and  dies,  as  if  the 
roots  had  been  affected. 

How  a  fleld  of  winter  wheat  may  be  attacked  and  affected  by  the  Iles- 
sian  Fly  may  be  seen  by  reading  the  following  account  in  the  Cultivator 
and  Conntnj  Gentleman : 

Last  fall  the  appearance  of  the  wheat  plant  on  dittereut  fields  and  locations  was 
verj'  ditferent.  On  strong  and  level  lands,  little  injury  was  shown.  Hilly  fields,  or 
where  there  was  a  ridge  or  worn  point,  or  where  the  rock  cropped  nearer  the  surfaoo. 
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the  wheat  appeared  iujured  or  dead,  as  also  wlien  sown  after  spring  grain,  particu- 
larly oats.  That  the  liy  either  eutci-s  the  grbund  or  remains  in  the  dry  stubble  till 
the  size  of  the  wheat  affords  a  h)dgraent,  appears  true.  As  an  instance,  I  note  the 
following  facts:  An  acre  of  potato  ground  of  1876  was  sown  to  oats  in  1877.  It  was 
in  fair  condition,  and  a  heavy  crop  was  secured.  Surrounding  this  piece  of  oats  on 
three  sides  was  a  meadow,  the  highway  bordering  the  other  side.  A  good  crop  of 
hay  was  taken  in  June,  and  the  field  was  all  ph^wed  in  July.  The  after  cultivation 
was  the  same,  putting  the  field  in  an  excellent  condition  for  the  crop.  Seeding  was 
through  early  in  September,  and  in  a  few  days  the  whole  field  was  nearly  covered 
with  the  growing  wheat,  and  was  very  much  admired,  both  for  its  beautiful  greeu 
and  its  superior  culture.  All  at  once  the  wheat  on  the  oat  stubble  was  turning  very- 
yellow,  in  strong  contrast  to  the  de^p  green  on  the  surrounding  meadow.  In  the 
hollows,  on  the  accumulated  wash  of  ages,  the  wheat  was  very  large  and  kept  greeu 
and  growing;  while  on  the  sharp  points  of  knolls  and  hard  clay  ridges,  it  was  nearly 
gone.  On  a  piece  of  new  land  near  by,  where  never  a  kernel  of  p^cAu  was  grown  be- 
fore, no  fly  or  injury  could  be  seen. 

The  appearance  of  the  fly  was  general,  as  soon  as  one  or  two  leaves  gave  them  a 
Imlgment.  Owing  to  the  superior  warmth  and  moisture  of  the  entire  fall  months, 
wheat  sowed  on  strong  land  tillered  largely.  The  insects  took  the  first  tiller  and 
stuck  to  it,  while  two  and  even  four  others  came  out  and  covered  the  ground.  On 
poorer  x)art8  of  the  field  the  plant  could  not  tiller  so  much,  and  here  the  injury  showcil 
most.  Up  to  this  date  the  crop  has  winteied  well,  a  deep  layer  of  snow  now  keeps 
insects  and  wheat  alike.  About  the  Ist  of  May  this  entire  brood  will  be  ready  to  de- 
I)08it  their  eggs,  and  they  will  number  millions. 

That  a  field  of  wheat  may  recuperate  after  a  favorable  whiter,  and 
how  such  a  field  looks  early  in  the  following  June,  is  well  brought  out 
by  the  following  extract  from  the  Prairie  Farmer: 

The  early  sown  wheat  that  was  badly  eaten  by  the  Hessian  Fly  last  fall,  but  whicli 
has  been  apparently  entirely  recuperated  by  the  remarkably  favorable  winter  and 
spring  just  passecl,  is  more  seriously  damaged  by  the  insect  tlian  many  fanners  are 
probably  aware  of.  I  visited  to-day  a  thirty-acre  field,  sowed  on  the  5tli,  f»th,  and 7th 
days  of  September.  Early  in  October  it  looked  very  badly — was  yellow  and  showed 
bare  ground  in  many  places,  and  the  plants  for  a  long  time  seemed  to  be  dwindling 
and  growing  smaller.  The  fine  spring,  however,  brought  it  out  apparently  all  right. 
It  now  stands  five  feet  four  to  six  inches  high,  very  well  headed,  and  seemingly  good 
for  from  thirty  to  thirty-five  bushels  to  the  acre.  I  examined  the  field  carefully  in  ten 
plates,  taking  twenty  wheat  stalks  as  they  stood  in  the  drill  row  at  each  place,  with 
this  result :  Number  of  stalks  examined,  200 ;  number  of  stalks  containing  the  fly, 
134,  or  two-thirds  of  the  whole.  Many  of  the  stalks,  however,  had  only  one  larva,  and 
these  will  probably  not  be  much  affected  The  insects  are  all  of  full  size,  of  a  chest- 
nut color,  and  plainly  visible  in  the  lowest  joint  and  the  one  next  above — about  twice 
as  many  were  found  in  the  lower  joint  as  in  the  upper  one.  This,  I  suppose,  indicates 
a  loss  to  the  crop  of  from  30  to  50  per  cent. 

We  had  heavy  rains  on  the  8th,  9th,  and  lOth  of  September,  I  think,  which  sus- 
I)ended  the  operation  of  seeding  till  the  12th  or  after.  This  seems  to  be  the  dividing 
line,  separating  the  fields  badly  damaged  from  those  that  escaped  with  little  injury. 
In  a  part  of  the  same  field  (potato  ground)  sowed,  near  the  last  of  Septeml)er,  with 
the  same  kind  of  wheat,  the  number  of  plants  examined  was  100 ;  aficcted  with  fly, 
12.     In  other  fields  the  rate  was  four  to  six  to  the  hundred. 

Many  fields  of  Mediterranean  are  lodging.  The  Clawson  stands  well,  and  hy 
reason  of  its  stiff  straw  and  vigorous  growth  promises  to  withstand  the  ravages  of  the 
fly  better  than  the  more  feebly-growing  and  waker-strawed  sorts, 

AKVIXE  C.  WALES. 

Stauk  County,  Ohio,  June  7. 
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Another  extract  from  the  Cultivator  and  Country  Gentleman  bears  di- 
rectly on  this  important  i)oint. 

There  i.s  a  dispute  among  good  farmers  whether  wheat  injured  by  the  IlfSHian  Fly 
is  irreparably  damaged.  Mr.  F.  C.  Root  thinks  it  is,  a-s  he  nays  when  the  central  Htalk 
is  eaten  out  the  plant  is  either  dead,  or  able  to  make  only  a  feeble  growth.-  If  it 
makes  a  head,  it  will  perfect  only  one  or  two  seeds  to  a  plaut.  Mr.  Jesse  Dewey  quali- 
fies this  statement  thus :  If  the  land  is  rich  enonghy  though  the  central  stalk  be  injured, 
the  wheat  plant  will  stool,  and  from  its  side  roots  send  up  stalks  and  perfect  a  fair 
crop.  I  have  no  doubt  that  both  of  these  excellent  farmers  are  right.  On  the  great 
majority  of  fields,  the  injury  to  the  wheat  plant  in  the  fall  means  the  destruction  of 
the  crop.  When  the  central  plant  has  been  injured,  the  side  shoots  have  not  enough 
vitality  to  perfect  much  seed*  Yet  there  may  be  land  rich  enough  to  make  a  crop  from 
the  second  growth,  provided  the  Hessiau  Fly  next  spring  is  not  numerous  enough  to 
do  serious  damage.  Very  much  now  depends  on  the  character  of  the  coming  winter. 
A  season  which,  under  ordinary  circumstances,  would  he  favorable,  may  also  save 
myriaila  of  Hessian  Flies.  There  was  muc^  more  **  crinkled"  wheat  last  summer  than 
nsual,  and  I  have  little  doubt  that  the  cause  is  to  he  found  in  the  hea^'y  mantle  of 
snow,  which  preserved  a  greater  number  than  nsnal  of  the  Hessian  Flies  through  the 
winter.  The  wheat  crop  this  fall  would  have  suffered  more  than  usual  in  any  event, 
hut  the  evil  has  been  greatly  aggravated  by  the  warm  and  generally  dry  weather  afrer 
wheat-sowing.  We  had  no  killing  irost  until  near  November,  nor  frost  of  any  kind 
until  the  middle  of  October.  With  frosts  in  their  usual  season,  and  not  sowing  too 
late,  there  nee<l  be  little  danger  from  the  Hessian  Fly.  But  it  is  the  poorness  of  the 
soil  which  leads  farmers,  year  by  year,  to  sow  their  wheat  earlier  in  order  to  gt*t  a 
larger  growth.  Making  the  soil  richer  removes  the  difficulty  by  removing  its  oriLciaal 
and  principal  cause. — W.  J.  F.,  Monroa  County,  N.  Y. 

IITFLUENCE   OF  THE  WEATHER  AND  FAVORABLE  AND  UNFA-    • 

VORABLE  SEASONS. 

To  properly  discuss  this  very  important  subject  would  require  an  inti- 
mate knowledge  of  the  meteorological  conditions  and  the  relative  abun- 
dance or  rarity  of  the  Hessian  Fly  during  each  year  since  its  first  ap- 
pearance in  this  country  in  1770.  All  that  we  can  say  with  our  present 
exceedingly  imperfect  knowledge  bears  but  slightly  on  this  point  and 
mu.st  be  considered  as  simply  provisional.  We  may  here  quote  from 
the  Cultivator  and  Country  (?e7i^Zema?i  what  has  been  stated  by  3Ir.  Kiloy 
in  speaking  of  the  condition  of  the  Uessian  Fly  in  1877  : 

The  Hessian  Fly  is  rather  an  insect  of  moist  climates  and  mild  latitudes :  and  there- 
fore, unlike  the  chinch  bug,  its  multiplication  has  heen  favored  hy  the  cool  and  w<'t 
summers  and  autumns  of  the  last  three  years.  While  the  rainy  period  which  as  a  gen- 
eral statement  may  be  said  to  have  commenced  in  May,  1875,  and  continued  to  the 
present  date,  and  during  which  time  there  have  neither  been  severe  droughts,  nor  con- 
tinued summer  heats,  the  chinch-bug  has  so  nearly  di8ax>reared  that  its  depredations 
have  been  scarcely  noticed,  the  Hessian  Fly  has  developed  and  thrived,  aud  to  the 
extent  that  if  the  weather  favors — that  is,  if  from  now  to  harvest  it  should  con- 
tinue cool  and  moist  ©r  warm  and  wet — the  damage  likely  to  be  done  to  the  incoming 
and  the  following  crop  can  scarcely  be  estimated.  But  if  dry  weather  prevails  from 
this  time  to  harvest,  the  damage  done  can  hardly  be  considerable — and  if  it  should 
turn  very  dry  and  hot,  all  danger  from  serious  depredations  from  him  may  be  cast  out 
of  the  account,  in  measuring  the  outcome  of  the  crop — since  a  certain  amount  of 
moisture  is  absolutely  necessary  for  the  successful  development  of  the  several  stages 
in  the  growth  and  progress  of  this  insect  scourge.  But  then  Professor  Riley  warned 
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mo  against  drawing  final  conclusions  on  insufficient  data,  it  being  quite  possible  that 
other  forces  and  causes  appearing  might  bring  about  a  quito  different  and  unexi>ccted 
result.  Xevertheless,  there  are  many  reasons  for  expecting  a  dry  spring,  a  warm 
harvest,  and  a  hot  summer,  and  comparatively  trifling  damage  to  be  done  by  the  fly  on 
the  wheat  harvest  of  1878.— \V.  J.  F. 

That  this  fly  flourishes  best  in  a  rather  warm  and  moist  season,  is 
shown  by  its  habits.  The  flies  hover  in  the  spring  and  autumn  over  the 
wheat-tields  in  countless  numbers,  especially  at  morning  and  evening, 
avoiding  the  direct  heat  of  the  sun. 

PARASITES  OF  THE  HESSIAN  FLY. 

How  useful,  nay  indispensable,  parasitic  insects  may  prove  in  keeping 
the  noxious  ones  within  due  limits  is  well  illustrated  by  the  case  of  this 
fly,  for  whenever  it  suddenly  disappears  from  a  given  locality,  this  is 
usually  due  to  the  attacks  of  its  parasites,  and  especially  one  Chalcid 
iiy,  the  Semiotellm  destructor^  first  described  by  Say. 

This  is  a  hymenopterous  insect,  having  four  wings  and  l>elonging  to 
the  same  order  of  insects  as  the  saw-flics,  four-winged  gall-flies  (Ci/nips), 
the  larger  ichneumons,  and  the  wasps  and  bees.  It  is  a  member  of  the 
family  Chalcidw.  As  stated  in  our  Ouide  to  tlie  Study  ofLisectSj  this  is 
a  group  of  great  extent,  the  species  being  of  small  size ;  they  are  often 
of  shiny  colors,  as  the  name  of  the  principal  genus  implies,  being  either 
bronze  or  metallic.  They  also  have  elbowed  antenn®  with  from  six  to 
fourteen  joints,  and  the  wings  are  often  deficient  in  veins.  The  abdo- 
"men  is  usually  smaller,  and  composed  of  seven  rings  in  the  male,  and  of 
six  in  the  female,  the  latter  often  having  a  short  but  visible  o\ipositor, 
a  horny  tube  consisting  of  three  pairs  of  stout  bristles  closely  united 
and  forming  a  quite  solid  tube.  Some  species  are  wingless.  There  are 
1,200  species  of  the  family  known  in  Europe,  and  there  are,  in  all  prob- 
ability, at  least  1,000  in  the  United  States.  Few  of  them  are  over  a  line 
in  length. 

Semiotellm  destructorj  male.  (Plate  I.  Fig.  i  much  enlarged.)  The 
head  is  transversely  oblong,  or  rather  cubical,  being  rather  wider  than 
long,  and  slightly  broader  than  the  thorax  when  seen  from  above,  being 
full,  somewhat  rounded  in  front,  and  hollowed  out  behind  next  to  the 
thorax.  The  eyes  are  dull  red,  reaching,  when  seen  above,  behind  the 
middle  of  the  head.  The  antennae  are  elbowed,  and  when  bent  back 
reach  to  about  the  middle  of  the  thorax ;  they  are  yellow  on  the  basal 
half,  black  beyond.  For  a  further  account  of  the  autenniE  we  quote  as 
follows  from  Fitch,  our  specimens  being  defective  in  this  respect : 

In  the  male  they  are  of  uniform  thickness  through  their  entire  length.  Viewed 
with  a  common  magnifier  they  appear  ten-jointed,  though  the  last  joints  are  usually 
so  compacted  that  in  the  dried  specimen  the  full  number  cannot  bo  distinctly  discerned. 
When  highly  magnified  two  small  additional  transverse  joints  may  usually  bo  dis- 
cerned, more  or  less  distinctly,  between  the  second  and  the  third  joints,  of  which  the 
first  is  rather  smaller  than  the  second.  The  joints  are  slightly  longer  than  thick,  and 
rather  narrower  towards  their  bases.  The  second  joint  is  longer  than  the  others,  its 
length  being  about  double  its  thickness.    The  last  joint  is  more  than  twice  as  long  as 
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thick,  its  apox  appeariug  to  be  cut  off  transversely,  with  a  minute  teat-like  process 
protruded  therefrom. 

The  thorax  is  about  twice  as  loiij^  as  broad,  and  widest  at  the  inser- 
tion of  the  fore-wings;  like  the  head,  the  crust  is  coarsely  punctured. 
The  fore-wings  are  broad,  triangular,  well  rounded  externally ;  the  sub- 
costal vein  is  very  thick,  being  strongly  marked,  and  after  joining  the 
costal  or  front  edge  of  the  wing  for  a  short  distance,  just  beyond  the 
middle  of  the  whig,  is  bent  in  towards  the  middle  of  the  wing,  ending 
in  a  knob-like  expansion  with  a  slight  i)oint  extending  towards  the  cos- 
tal edge  of  the  wing.  Fitch  represents  a  slightly  marked  vein  extend- 
ing to  the  outer  edge  of  the  wing,  but  this  is  absent  in  some  specimens. 
There  is  an  incomplete  median  and  submedian  vein,  only  x)erceptible 
under  strong  magnifying  powers,  the  base  of  the  median  being  quite 
disconnected  from  the  submedian.  In  one  of  my  specimens  there  was 
no  vein  extending  from  the  subcostal  knob  to  the  end  of  the  wing. 

The  legs  are  pale  straw-yellow,  the  fore  shank-joints  (tibiie)  and  toe- 
joints  (tarsi)  brownish  ;  the  third  hip-joints  (femora)  are  dusky  on  the  ba- 
sal half,  while  the  hind  terminal  tarsal  joints  are  brown.  The  abdomen  is 
small,  black,  while  the  head  and  thorax  are  bright  metallic  green,  some- 
times blue.  The  abdomen  is  also  smooth  and  polished,  much  flattened, 
oval,  not  so  wide  as  the  thorax,  broad  at  the  end  and  suddenly  pointed 
(mucrouate)  at  the  tip.  It  has  a  large  yellowish  patch  on  the  upper 
and  under  side  of  the  second  segment.  Length  of  the  body  2-2?  milli- 
meters (.08-.11  inch). 

The  female  differs  in  her  greater  size  and  rather  slenderer  body,  and 
the  more  club-shaped  autennir,  the  terminal  joint  being  twice  as  long  as 
thick.  The  abdomen  is  as  long  and  as  wide  as  the  thorax,  ending  in 
a  long  sharp  i)oint,  the  short  but  distinct  ovipositor  extending  slightly 
beyond  the  tip  of  the  body.  There  is  a  slightly  marked  pale  spot  above 
on  the  second  segment.    Length  2f-3  millimeters  (.10-.12  inch). 

This  parasite  was  fii'st  described  by  Say,  his  specimens  occuning  at  or 
near  Philadelphia;  it  was  observed  by  Herrick  in  1833,  in  Connecticut, 
and  in  1877  we  bred  it  from  puparia  of  the  Hessian  Fly  received  from 
Ohio;  and,  as  stated  by  Professor  Cook,  it  is  sufficiently  abundant  in 
Michigan  to  destroy  the  Hessian  Fly  in  great  numbers,  and  is  prob- 
ably distributed  throughout  the  Hessian  Fly  area. 

So  destructive  is  this  and  other  parasites  to  the  Hessian  Fly  that  as 
early  as  1841  Herrick  claimed  that  in  Connecticut  "a  very  large  propor- 
tion, probably  more  than  nhie-tenthsy  of  every  generation  of  the  Hessian 
Fly  is  destroyed  by  parasites."  This  work  is  mainly,  we  doubt  not,  done 
by  the  chalcid  parasite  under  consideration.  It  is  to  this  insect  more 
than  to  any  other  means  in  nature  that  we  owe  the  general  immunity  in 
certain  years  from  the  attacks  of  the  Hessian  Fly  in  most  wheat  regions, 
and  to  this  cause  that  during  certain  years  the  fly  is  kept  wholly  within 
bounds.  Few  people,  even  naturalists,  have  any  adequate  idea  of  the 
good  done  by  these  minute  i)ara.sites.    What  was  the  fact  in  Connecticut, 
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in  1841,  and  the  few  years  preceding,  has  been  the  case  in  Michigan, 
according  to  Mr.  F.  S.  Sleeper,  of  Galesburg,  Mich.,  who  writes  us  that 
the  Hessian  Fly  was  nearly  exterminated  in  Kalamazoo  Connty  by 
Semiotellus  destructor ^  nearly  all  the  "flaxseeds"  in  the  crop  of  1877 
having  been  destroyed  by  this  friendly  parasite.  He  writes  us  that  in 
the  autumn  of  1877  he  found  these  parasites  in  the  wheat-fields  in  count- 
less numbers,  and  that  the  perfect  Hessian  Fly  was  difficult  to  find. 

No  one  since  Herrick  recorded  his  observations  has  made  very  care- 
ful observations  on  the  habits  of  these  parasites.    He  states  that: 

It  pierces  the  sheath  of  the  stalk  (making  a  bole  too  small  to  bo  detected  by  a  i»o\t- 
erful  microscope),  and  deposits  an  egg  in  the  pupa  within.  This  is  done  cbietly  in 
June.  The  perfect  insect  is  evolved  in  the  summer  and  autumn  succeeding,  eating  its 
way  through  the  puparium  and  tbe  sbeatli  of  the  leaf. 

Herrick  also  states  that  a  second  parasite,  very  similar  to  the  Semw- 
tellm  destructory "  but  with  mere  rudiments  of  wings,  is  sometimes  evolved 
from  the  pupae  of  the  Hessian  Fly.  I  am  in  doubt  whether  it  should  be 
considered  a  distinct  species  or  only  a  variety." 

A  third  parasite  was  reared  by  Herrick  in  Connecticut.  It  is  an  in- 
6ect  of  the  tribe  Chalcidiw^  whose  genus  he  did  not  determine.  Its  habits 
were  like  those  of  SemlotcUm,  and  wingless  females  of  this  species  were 
also  found. 

A  fourth  parasite,  noticed  by  Herrick,  belongs  to  Latreille's  tribe 
Oxyuriy  but  the  genus  was  not  determined.  In  habits  it  agreed  with 
the  foregoing  parasites,  but  it  was  evolved  later  in  the  year.  Her- 
rick adds  that  all  the  parasites  mentioned  "are  likewise  evolved  in  the 
spring  from  the  Hessian  Fly  pupne  of  the  summer  previous." 

The  fifth  parasite  has  quite  different  habits.  It  lays  its  eggs  in  those 
of  the  Hessian  Fly.    Herrick,  its  first  discoverer,  thus  speaks  of  it : 

The  insect  is  abundant  in  the  autumn.  I  first  saw  it  September  23,  1833,  in  the  act 
of  depositing  its  eggs  in  the  eggs  of  the  Hessian  Fly.  From  subsequent  observations 
it  appears  that  four  or  five  eggs  are  laid  in  a  single  egg  of  the  Hessian  Fly.  Tbe  lat- 
ter egg  hatches,  and  the  animal  advances  to  the  pupa  state  as  usual,  but  from  tho 
puparium  no  Hessian  Fly  ever  comes  forth.  This  parasite  forms  within  the  puparinra 
a  silky  cocooti  of  a  brownish  color. 

It  is  probable  that  it  is  the  species  first  discovered  by  Herrick  in  Con- 
necticut which  Professor  Cook  has  detected  ovii>ositing  in  the  eggs  of  tbe 
Hessian  Fly. 

It  is  black  and  looks  not  unlike  a  tiny  gnat.  Tlie  female  feels  for  the  egg  witli  her 
antenme,  and  when  found  intrudes  the  fatal  egg,  which,  I  find,  takes  three-fourths  of 
a  minute ;  full  three  times  as  long  as  it  takes  the  Hessian  Fly.  The  little  parasite  is 
much  longer,  too,  in  finding  the  eggs  than  is  the  fly  in  laying  them.  I  find  that  each 
egg  receives  one,  two,  or  three  of  the  parasite's  eggs.  The  eggs  of  these  latter  are 
tardy  in  hatching,  so  that  the  larva  of  the  parasite  may  feed  on  the  maggot  of  the  Hes- 
sian Fly,  not  her  eggs.     These  pupate  in  the  puparium  of  tho  fly." 

riafi/gaatcr  error  Fitch  ?. — Having  received  one  of  these  egg-parasites 
from  Professor  Cook,  I  find  it  to  be  so  much  like  the  Tlatygaster  error 
of  Fitch  (Fig.  1)  that  I  refer  it  to  that  species,  though  with  a  doubt. 
This  is  probably  also  the  parasite  referred  to  by  Mr.  Hennck. 
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It  is  sbiniug  black ;  tlie  bead  is  finely  punctured,  rounded,  and  slightly 
broader  tban  long,  being  about  as  wide  as  the  tborax.  Tbe  antennJB 
are  about  as  long  as  tbe  bead  and  tborax ;  tbey 
are  slender,  but  apparently  a  little  stouter 
tbau  in  P.  errory  tbe  penultimate  joints  being 
a  little  broader  and  squarer  tban  bo  repre- 
sents (and  tbey  are  very  different  from  Platy- 
(jastcr  tiptd(c)j  these  joints  not  being  "  twice 
as  long  as  tbick,"  but  only  ^  to  J  longer,  much 
as  represented  by  Fitcb  in  bis  figure  ;*  tbe 

terminal  joint  is  long,  oval,  not  so  wide  as  p,^,,  i^E^.p^raMto  of  the  ik.«sian 
those  just  bebind  it,  and  it  tapers   to  a  ^^y- 

romided  i)oint.  Tbe  tborax  is  rounded  ovate,  but  little  longer  tban 
broad,  black,  with  tbe  scutellum  bigb,  rounded  and  pitted.  Tbe  abdo- 
men is  flattened,  oval,  twice  as  long  as  wide,  being  a  little  longer  tban 
the  tborax,  but  not  quite  so  wide.  Tbe  legs  are  pitcby  black  on  tbe 
femora ;  tbe  tibiic  dull  reddisb  brown,  darker  towards  tbe  end ;  tbe  tarsi 
are  .j-jointetl,  dark  brown,  bairy,  witb  tbe  basal  joint  reddisb  at  tbe  base. 
(Fitcb  says  tbe  legs  of  P.  error  are  pitcby  black ;  but  in  tbe  specimen 
before  me  tbey  bave  a  decided  reddisb  tinge.)  Tbe  wings  are  veinless, 
clear  transparent,  irised.  Length  ^  millimeters,  being  a  little  larger 
than  Fitch's  P.  errorj  which  was  .05  inch  long.  I  am  disposed  to  refer 
this  specimen  to  Fitch's  species,  but  should  it  be  found  to  be  quite  dis- 
tinct, it  may  receive  the  name  Flatygaster  herricJcii,  It  seems  to  be  a 
genuine  Flatygaster. 

Fitch  states  that  Flatygaster  error  is  seen  in  company  with  the  wheat 
midge  ( Diplosis  trltici)  on  tbe  wheat  ears  in  ^ew  York,  and  is  very  numer- 
ous some  years,  but  he  thinks  it  doubtful  whether  it  preys  upon  the 

midge. 
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Having  become  familiar  witb  the  habits  of  this  insect,  which  can  be 
readily  observed  by  farmers,  it  is  not  difficult  to  apply  such  remedies  as 
the  experience  of  wheat  raisers  of  the  past  century  in  different  parts  of 
the  wheat  region  of  tbe  United  States  has  nearly  universally  found 
serviceable,  llemembering  that  the  first  brood  of  flies  appear  in  August 
and  continue  to  hover  over  the  fields  until  late  in  September,  as  if  wait- 
ing for  tbe  fall-sown  wheat  to  appear,  it  is  evident  that  by  delaying  the 
date  of  sowing  until  after  a  frost  cold  enough  to  kill  the  flies,  they  may 
be  circumvented ;  for  if  the  wheat  is  sown  later  than  tbe  20th  of  Sep- 
tember in  nearly  all  the  Middle  and  Korthem  States,  the  early  frosts 
will  destroy  these  delicate  insects.  Late  sowing,  then,  is  the  most  gen- 
eral, important,  and  easily  applied  preventive  remedy. 

Late  sowing  of  most  of  the  wheat-seed, — All  writers,  both  entomological 
and  agricultural,  concur  in  recommending  this  easily-applied  remedy; 

*  Sixth  report  on  the  uoxious  and  other  insects  of  the  State  of  New  York,  by  Asa 
Fitch,  M.  D.    PI.  1,  fig.  4,  a,  h.     The  figure  is  from  Packard's  Guide  to  the  Study  of 
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that  at  least  a  part  of  the  wheat  shouhl  not  be  sown  until  after  the  20th  of 
September  in  the  i^orthern  States.  The  writings  of  Fitch,  Harris,  and  of 
Cook  concur  in  recommending  this  course  in  a  district  ridden  by  these 
pests,  even  though  the  wheat  is  in  danger  of  being  injured  by  the  cold 
autumnal  or  the  winter  weather.  As  the  year  1877  was  a  bad  fly  year, 
we  quote  the  following  explicit  testimony  from  Professor  Cook's  pam- 
phlet : 

In  all  the  century's  experience  in  our  country  with  this  insect,  tliis  has  been  the 
most  certain  and  satisfactory  method  to  prevent  its  ravages.  Even  more  than  thirty 
years  ago  this  measure  is  spoken  of  as  unanimously  sanctioned  and  the  most  efficient 
of  remedies.  During  the  past  season  [1877]  I  have  reliable  reports  from  the  following 
counties:  Ottawa,  Van  Buren,  Cass,  Kalamazoo,  Hillsdale,  Saint  Joseph,  and  Lapeer, 
and  with  few  exceptions  it  is  stated  that  early-sown  wheat  was  injured  badly,  whUo 
all  sown  aft^r  September  20  nearly  escaped.  In  traveling  through  Ohio  and  South- 
ern Michigan,  I  found  I  could  often  tell  the  early  from  the  late-sown  wheat  for  long 
distances,  the  former  looking  like  oat-plants  after  a  hard  frost,  the  latter  appearing 
green  and  healthy.    Often  in  the  same  field  the  line  of  demarkation  was  very  distinct 

The  following  newspaper  extracts  bear  upon  this  subject : 

Perhaps  the  most  effectual  remedy,  or  rather  preventive,  is  late  sowing.  Xo  wheat 
should  be  sown  in  localities  where  they  have  already  appeared,  or  in  districts  adjoin- 
ing, until  September  15,  and  if  it  is  deferred  until  the  20th  it  would  be  aU  the  better. 
Eepeated  rolling  is  said  to  destroy  some  of  the  larva),  and  burning  the  stubble,  where 
practicable,  would  certainly  destroy  many  and  thus  prevent  so  great  devastation  of 
the  succeeding  crop.  The  great  objection  to  either  rolling  or  burning  is  that  it  de- 
stroys both  friend  and  foe  alike. 

Great  care  should  always  be  used  in  destroying  all  noxious  insects  lest  we  also  de- 
stroy the  beneficial  ones ;  the  chief  of  which  are  the  Ichneumon  and  Chalcis  flies.  In 
the  counties  of  Yates,  Seneca,  Tompkins,  and  Cajniga,  where  the  Hessian  Flies  have 
already  made  their  appearance,  it  would  appear  wiser  to  fit  the  ground  perfectly, 
apply  extra  fertilizers,  and  sow  late,  rather  than  nm  any  risk  or  trust  to  any  methods 
of  destruction.  If  all  infested  and  contiguous  districts  would  sow  late  enough  so  that 
the  wheat  would  not  appear  above  ground  before  September  25,  I  believe  the  fly 
could  be  effectually  starved  out.— [I.  P.  Roberts,  professor  of  agriculture,  Cornell 
University,  in  the  Ilural  Xew  Torkery  September  8,  1877. 

By  the  attacks  of  this  (the  second  or  spring)  brood  of  worms,  the  lower  joints  of 
the  wheat  are  weakened,  and  as  soon  as  the  head  is  formed,  and  the  growth  is  heavy, 
the  weakened  joints  give  way  and  the  wheat  falls  over,  or,  as  it  is  commonly  ex- 
pressed, it  '*  crinkles."  If  but  few  larvie  are  at  work,  there  will  bo  some  kernels  of 
grain  in  the  heads  thus  affected,  but  they  will  be  more  or  less  shrunken.  If  the  insects 
are  plenty,  the  head  seldom  *' fills,"  and  the  field  looks  as  if  cattle  or  something  else 
had  passed  through  it,  tangling  up  and  throwing  down  the  straw  in  every  direction. 

There  are  thus  two  generations  of  the  Hessian  Fly  each  year,  one  of  which  subsists  and 
may  be  always  found  at  the  crown  of  the  roots,  and  the  other  at  some  joint  above,  and 
never  at  the  root.  If  the  wheat  could  bo  fed  off  by  sheep  in  the  fall,  between  the  time  that 
the  eggs  are  laid  and  the  time  of  their  hatching,  this  remedy  would  be  perfect.  Unfor- 
timately,  the  wheat  is  then  young,  and  farmers  do  not  like  to  risk  thus  feeding  it  off. 
The  only  remedy  left,  therefore,  is  to  sow  so  late  that  the  wheat  will  not  appear  abovo 
ground  before  October  1.  In  this  case  there  is  the  added  risk  of  winter-killing, 
because  the  plants  have  not  time  enough  to  get  well  rooted  before  winter.  On  well- 
drained,  rich  land,  this  danger  is  greatly  prevented,  and  therefore  late  sowing  and 
thorough  farming  seem  to  be  the  only  available  means  yet  discovered  to  avoid  great 
losses  from  tho  ravages  of  the  Hessian  Hy.  Fortunately  the  parasitic  enemies  of  tho 
fly  increase  rapidly,  and  after  a  year  or  two  of  great  losses  from  this  insect  its  numbers 
are  reduced  so  much  as  scarcely  to  be  noticed  for  some  years. ^rK^(^rt|ifij|>l&l^iC 


REMEDIES,    PREVENTIVE    AND    GENERAL.  23 

I  find  iu  several  counties  of  Northern  Ohio,  where  I  have  travele<l  of  late,  a  j^owl 
deal  of  injury  is  done  to  the  young  wheat  by  the  fly — more  than  has  occurred  before 
for  quite  a  number  of  years.  This  is  no  doubt  owing  to  the  general  practice  of  sowing 
wheat  early,  and  the  fact  that  it  made  a  remarkably  line  growth  during  September, 
when  the  warm  weather  was  also  very  favorable  for  the  propagation  of  the  flies.  The 
worms  have  now  gone  into  the  pupa  or  ** flaxseed'*  state,  and  if  the  winter  is  not 
too  wet  or  cold  for  thom,  it  is  likely  the  new  brood  next  spring  will  prove  quite  mis- 
chievous.— [B.,  Cultivator  and  Country  Gentleman, 

Pennsylvania  German  farmers  have  a  claim  to  be  considered  good  zoologists  by  thfir 
knowledge  of  animals,  from  the  noble  horse  down  to  the  insect  tribe,  that  so  beset 
them  with  labor  and  loss.  The  German  farmers  have  been  apt  and  successful  iu  con- 
testing the  insect  enemies  of  all  crops.  The  wheat  midge,  which  came  in  upon  us 
twenty  years  ago  in  vast  numbers  the  last  of  June  and  the  first  of  July,  made  his 
home  in  the  wheat-heads,  and  nurtured  his  progeny  in  the  cell  prepared  for  the  ex- 
pectant berry,  and  appropriated  the  element  nature  designed  for  the  perfection  of  the 
seed  to  his  own  use.  This  insect  for  a  time  literally  destroyed  the  wheat  product. 
Whether  it  was  a  scientific  discovery  that  taught  the  farmers  of  Lancaster  County 
how  to  get  rid  of  this  destructive  insect  or  not,  I  have  never  learned.  But  I  do  know 
that  I  purchased  and  carried  to  my  farm  Lancaster  red  wheat  which  I  was  instructed 
to  sow  in  August,  and  in  doing  so  freed  my  farm  of  this  pest.  Continued  early  sowing 
proved  successful  up  to  the  present  season,  when  this  practice  brought  the  Hessian  Fly, 
who  begins  at  the  root  of  the  wheat  plant.  If  the  mother  fly  can  get  an  opportunity 
to  deposit  its  eggs  in  the  fall  season,  the  lars^a  will  stand  the  winter  imbedded  in  a 
stalk  of  wheat  (which  is  a  well-tillered  plant),  and  brings  forth  enough  Hessian  Fly 
to  destroy  the  wheat  before  harvest  time.  The  habit  of  this  Hessian  Fly  is  to  bury  in 
the  ground  with  the  first  frost  of  the  fall  season.  A  Lancaster  farmer  said  to  me  not 
long  since,  we  must  sow  our  wheat  late  this  fall  if  we  would  avoid  the  fly.  Early- 
sown  wheat  was  a  failure  in  Pennsylvania  to  an  extent,  in  my  estimation,  that  reduces 
this  cereal  30  per  cent,  below  onr  general  averago.  The  corn  crop  over  the  entire  State 
is  not  an  average  one.  The  oat  crop  is  above  the  average.  The  buckwheat  crop,  gen- 
erally relied  npon  in  the  northern  and  western  portions  of  our  State  as  one  of  the  pay- 
ing bread  grains,  has  been  very  extensively  iiyured  by  the  grasshopper,  and  cannot  be 
expect^  to  yield  more  than  one-half  the  usual  amount. — [  V.  E.  Piollet's  address  before 
the  Berks  County  Agricultural  Society,  at  Reading. 

The  letter  below  from  W.  B.  Billings  to  the  Elmira  (I^.  Y.)  Farmer's 
Club,  elicited  the  appended  discussion,  as  reported  in  the  Htisbandman  : 

I  have  i)erused  your  club  reports  with  much  interest,  especially  those  relating  to  the 
Hessian  Fly.  In  an  experience  of  fifteen  years  of  wheat  raising  I  have  had  about  four 
acres  of  wheat  destroyed  by  this  pest.  Eight  years  ago  I  sowed  a  field  of  ten  acres  to 
wheat,  four  acres  of  which  were  gravel,  the  remaining  six  acres  being  of  sandy  loam, 
in  places  so  wet  that  I  had  to  under-drain  it.  Wheat  put  in  in  good  condition ;  land 
new — had  been  in  cultivation  only  the  two  previous  years.  Now  for  the  results: 
During  the  fall  the  wheat  on  the  gravelly  part  started  quicker,  and  when  winter  set  in 
looked  better,  the  fly  doing  no  appreciable  damage  to  any  part  of  the  field ;  but  iu  the 
spring  when  the  wheat  had  apparently  reached  about  six  inches  iu  height,  that  on  the 
gravel  commenced  turning  yellow  about  the  roots,  and  from  that  time  forward  grew 
thinner  and  most  beautifully  less  until  harvest,  when  I  cut  it  with  a  mower  and  raked 
it  with  a  wheel-rake,  getting  about  as  much  straw  as  farmers  generally  get  from  raking 
a  like  amount  of  ordinary  wheat  stubble.  On  the  remaining  part  of  the  Held  the 
wheat  was  good,  no  noticeable  damage  being  done  by  the  fly.  A  few  years  previous 
to  this  I  knew  of  a  field  of  spring  wheat  that  was  almost  entirely  destroyed  by  the 
Hessian  Fly,  less  wheat  being  harvested  than  was  sown.  It  is  generally  conceded 
that  there  are  two  crops,  or  hatchings,  of  the  fly  during  the  growth  of  the  wheat;  the 
first  in  the  fall  and  working  untU  frost  comes ;  the  second  in  the  spring,  and  continu- 
ing its  depredations  until  harvest, 
ventive.    Why  should  it  be  sot    How 
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growinjr  on  warm  ftTavelly  lainl,  wliilo  that  on  thf  moist  soil  escaped  harm  f  If,  as 
above  a?ssumed.  JlhTe  aie  t\v<»  crops  of  inneets  hatched  per  year,  how  does  late  sowing 
prevent  Ihrir  deprodiitioiis  f  And  how  can  you  account  for  the  loss  of  the  spring 
wheat  crop  mentioned  f  Where  was  the  tirsst  or  small  crop  hatched,  and  where  did  the 
flies  remain  until  spring  f  Fresh  lime  is  recommended  as  preventing  the  ravages  of 
This  pest ;  can  you  tell  me  at  what  i)articular  time,  spring  or  fall,  the  lime  should  be 
sown  to  cause  the  greatest  destruction  of  the  tly  ?  Any  information  from  the  club  on 
the  suhject  will  be  thankfully  received. 

J.  S.  Van  DrzKH.  It  must  not  be  assumed  that  the  dies  which  damaged  the  spring 
wheat  were  hatclicd  in  that  lield.  The  parent  tlies  may  have  come  from  a  distant 
held. 

President  Hon  max.  To  my  mind  tht^  case  is  easily  explained,  so  far  as  the  spring 
wheat  is  ccmcerned.  The  lly  is  migratory.  We  are  told  by  those  who  have  studied 
its  habits  that  it  tlies  »»ver  districts  as  much  as  twenty  miles  in  breadth  in  the  course 
of  the  year. 

T\w  writer  furnishes  the  explanation  of  the  greater  damage  done  by  the  tiy  on  his 
gravelly  hind.  There  the  wheat  came  earliiT,  and  was  therefore  in  condition  to  re- 
ceive the  deposit  of  eggn,  while  the  more  backward  wheat  was  not.  It  accords  with 
the  tlitory  that  late  sowing  is  a  measure  of  prevention  against  the  ravages  of  the  liy. 
I  had  hist  fall  an  illustration  of  the  protection  afforded  by  late  sowing.  On  a  small 
piece  I  wanted  to  sow  wheat  after  wheat.  Before  plowing  the  stubble  the  volunteer 
crop  had  made  a  growth  of  ])erhaps  six  inclu*s.  In  examining  one  of  the  plants  I 
found  tweiiiv-five  of  the  larva*.  In  many  others  there  were  a  dozen  or  more,  I  de- 
stroyed this  growth  by  thorough  cultivation,  and,  after  proper  fitting,  so wei. the  seed. 
In  ihe  plants  that  came  from  that  late  sowing  tlu're  were  very  few  larvie.  They  came 
too  ^ate  to  receive  tlie  eg^s.  I;  is  well  known  that  the  tly  dejiosits  the  eggs  on  the 
leaves  of  the  wheat,  and  th.al  its  work  ceases  after  some  frosts  come.  The  late  sowing 
brings  the  growth  too  late  for  the  tly.  The  liy  which  does  the  mischief  in  the  spring 
is  not  hatched  in  the  fall — or  at  least  is  not  fully  developed.  It  comes  out  in  the 
spring,  lays  a  new  crop  of  eggs  on  the  leaves  of  the  growing  jdants,  and  the  insects 
which  hatch  from  these  eggs  are  those  which  do  the  real  injury  to  the  wheat.  If  the 
time  can  be  ascertained  when  the  eggs  are  deposited  on  the  leaves,  theu  is  the  time  to 
sow  lime.  I  do  not  know  that  it  will  prevent  the  eggs  from  hatching.  My  observa- 
tion of  the  work  done  by  the  tly  has  taught  me  one  lesson.  It  is  that  no  wheat  shoidd 
be  soAvn  except  on  rich  land,  whei^e  the  ])lants  will  bo  strong  and  therefore  able  to  re- 
sist the  ravages  of  the  insects. — [  Jlestern  Fm^ier's  Journal,  Mardi  29,  1878. 

It  should,  however,  be  boriie  in  luiud  that  late  sowing  exposes  the 
wheat  to  the  attacks  of  tlie  wheat-midge  iDqAoHis  tritici)  and  also  to  the 
rust,  while  also  by  late  sowing  the  plants  are  less  advanced  and  le.ss  fitted 
to  withstand  the  rigors  of  the  winter. 

Early  soicing  as  a  remedy. — Still  there  are  some  who  adhere  to  early  sow- 
ing, as  on  the  whole  tbe  best  thing  to  do.  We  insert  the  follow  ing  testi- 
mony in  favor  of  this  procedure : 

In  your  paper  of  December  6,  1877,  there  are  three  or  four  articles  respecting  the 
Hessian  Fly,  aiul  they  are  so  different  from  my  observation  of  the  wheat  insect,  as  we 
call  it  here,  that  I  send  you  a  few  lines  respecting  the  damage  done  to  wheat  here.  The 
last  harvest  was  very  much  injured  in  some  localities  in  this  State  j  in  the  west  part 
of  Calhoun  County  on  sandy  land  some  ixieces  were  not  harvested,  and  others  yielded 
from  five  to  ten  bushels  x»er  acre.  In  this  part  of  Jackson  County  wheat  did  not  suffer 
so  much;  some  fields  on  bur-oak  soil  yielded  as  high  as  35  bushels  per  acre  of  the  Claw- 
son  variety. 

The  lly  connucnccs  iis  soon  as  the  wheat  is  up  an  inch  high.  I  placed  in  a  glass  fruit 
jar  some  stools  of  wheat  which  were  sown  on  the  31st  of  August,  and  ahont  the  15th 
of  Octtd)er  the  fly  hatched  out  of  the  brown  eggs  which  #gf^  IftHaMftf^ife  large 
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Qnmbers,  aad  was  a  lively  little  black  fellow  about  one-eighth  of  au  inch  long.  Now, 
if  the  eggs  were  deposited  about  the  eighth  of  September,  as  that  is  as  soon  as  the 
wheat  would  be  large  enough  for  them,  it  would  give  them  about  37  days  to  mature  so 
as  to  fly  again,  though  they  might  hatch  a  little  sooner  or  later  in  the  open  field.  I 
cannot  say  as  to  that,  having  no  certain  means  of  knowing.  Now  if  we  wait  till  the 
first  of  October  to  seed  we  will  be  just  in  time  for  the  fii-st  brood  that  comes  out  in 
the  fall  to  deposit  their  eggs  in  the  late  sowing,  which  was  the  case  hereabouts.  Fields 
feowu  on  the  25th  of  Se]>tember,  1S76,  sufiered  more  thua  that  sowed  on  the  25th  of 
August  the  same  year,  not  three  miles  apart ;  the  latter  giving  a  good  crop,  and  the 
former  a  vcrj'  light  one. 

Now,  my  observation  as  well  as  practice  is,  that  the  earliest  seeding  is  the  best  every 
time.  There  are  a  few  farmers  in  the  country  who  invariably  sow  early,— say  as  early 
as  the  25th  of  August — and  they  hardly  ever  fail  of  a  good  crop.  There  may  be  a  dif- 
ference in  varieties  in  resisting  the  ravages  of  the  tly,  and  I  presume  there  is.  The 
Tappahannock  sufiered  very  much  more  than  the  Clawson  in  adjoining  fields,  on  the 
same  farms,  and  sowed  about  the  same  time.  I  venture  the  suggestion  that  we  all  sow 
our  wheat  earlier — say  on  the  20th  of  August,  or  soon  after — as  farmers  used  to  do  50 
years  ago,  so  that  our  wh'^at  will  get  a  strong  root  and  and  a  largo  top  to  go  into  the 
winter  Avith.  I  hope  this  suggestion  will  stir  up  some  scientific  man,  like  Professor 
Riley  of  Missouri,  to  investigate  the  habits  of  the  lly  as  thoroughly  as  he  has  the  locust 
or  the  Colorado  potato  beetle,  for  I  think  the  country  htis  suffered  quite  as  much  fi'om 
the  liessian  Fly  as  from  all  other  pests  put  together.  If  this  brings  out  the  desired 
infonnation,  I  shall  be  well  paid  for  this  my  first  contribution  to  your  valuable  paper, 
which  I  have  read  with  great  pleasure  for  the  last  ten  years. 

CALEB  T.  FULLER. 

Jacksox  Covnty,  Michigan. 

In  rejdy  to  your  re([ucst  for  information  in  regard  to  tlie  Hessian  Fly,  I  will  state  that 
only  a  few  of  the  earliest  sown  pieces  are  aft'ected  in  this  and  the  adjourning  county 
of  Trimble.  Wheat  in  general  looks  remarkably  well,  has  tillered  finely,  and  there  is 
at  least  15i>er  cent,  more  than  an  average  acreage  sown. 

S.  E.  HAMPTON. 
Carroll  County,  Kentucky.  ^ 

ICalticator  ana  Country  Gentleman. 

We  may,  then,  conclude  that,  oil  tUe  whole,  late  sowing  is  the  best  gen- 
eral remedy,  but  still  a  part  of  the  wheat  should  be  sown  early  as  a  decoy 
to  draw  off  the  flies  and  induce  them  to  laj"  their  eggs  in  the  early-sown 
grain,  that  the  later  sown  portion  may  escape  their  attacks,  and  then 
farmers  should  plough  under  and  resow^  the  fields  of  early  grain.  Hence 
we  indorse  the  following  excellent  advice,  which  was  first  suggested  by 
Dr.  Fitch,  and  reiterated  by  Professor  Cook,  as  follows: 

Let  all,  without  exception,  sow  a  narrow  strip  about  each  field,  to  be  sown  early  in 
September,  or  even  in  August.  From  the  fact  that  the  flies  are  already  in  waiting, 
that  the  outer  edge  of  a  field  is  almost  always  the  most  injured,  except  that  the  field 
grew  wheat  that  nourished  flies  the  preceding  year,  and  that  such  fields  suffer  most, 
one  may  expect  this  early-sown  narrow  rim  to  receive  nearly  all  the  eggs.  Leave  the 
balance  of  the  field  till  we  feel  it  is  dangerous  to  wait  longer,  at  least  till  after  the 
middle  of  September,  then  sow  it,  after  which  plow  deeply  under  the  early-sown  strip, 
that  is  if  it  is  stocked  with  insects,  which  may  be  easily  determined  by  examination, 
and  rcsow  it.  We  should  thus  kill  two  birds  with  one  stone — save  our  crops,  and  de- 
stroy the  i)e8t. 

Advantage  of  high  culture. — Many  farmers  advocate  high  culture,  sow- 
ing a  less  breadth  of  wheat,  and  cultivating  the  ground,  using  fertilizers. 
This  is  all-important,  as  the  stronger  and  more  luxuriant  the  growth  of 
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the  young  wheat,  the  better  able  will  it  be  to  withstand  the  weakening 
effects  of  the  maggots;  while  high  culture  will  carry  a  partly  infesteil 
field  of  wheat  through,  when  the  same  grain  grown  on  a  poorer  soil 
would  succumb.  The  value,  then,  of  good  farming,  conducted  on  scien- 
tific principles,  the  forcing  of  the  plant  by  fertilizers,  and  the.  rotation 
of  crops,  is  so  self-evident  that  we  need  devote  no  more  space  to  this  sub- 
ject, except  to  add  the  following  remarks  by  practical  farmers: 

It  is  claimed  by  some  that  certaiu  varieties  of  wheat  are  less  liable  to  the  attaeks 
of  the  IlesHian  Fly,  and  entire  exemption  has  been  claimed  for  some.  I  am  satistied 
from  experience  that  these  claims  are  partially  fallacious.  There  is  no  wheat  which 
the  fly  will  uflt  injure  under  favorable  conditions  for  its  working.  The  supposed  ex- 
emption is  due  to  the  fact,  that  when  a  weak-growing  and  strong-growing  variety  are 
sown  side  by  side,  the  fly  leaves  the  latter  for  the  former.  Whatever  makes  the  wheat 
plant  vigorous,  helps  to  repel  the  attacks  of  aU  insect  enemies.  If  the  red  sorts  are 
less  liable  to  injury,  it  is  because  their  thicker  and  ranker  leaves  keep  the  plant  too 
moist  for  the  eggs  and  larv.e.  I  have  seen  the  same  result  from  the  use  of  suin^rphos- 
phate,  gypsum,  salt,  and  in  fact  any  manure  which  causes  vigorous  growth,  with 
<lampne8S.  Coarse  manure  sometimes  seems  to  favor  the  insect,  but  only,  I  imagine, 
when  the  weather  is  so  dry  that  its  coarse  strawy  substance  is  really  more  dr>'  than 
the  grountl.  Wherever  the  soil  is  moist,  and  wheat  makes  a  rapid  growth,  the  fly 
Avill  do  least  damage.  I  shall  take  advantage  of  this  fact,  this  fall,  in  fertilizing  my 
wheat  more  liberally  than  ever  before,  using  two  hundred,  or  ]>erhaps more  pounds,  of 
phosphate  per  acre,  besides  gypsum  and  salt  to  dilute  it.  If  I  can  get  a  vigorous 
growth  of  wheat  from  the  start,  there  will  be  less  to  fear  from  the  fly.  This  lil)cral 
manuring  will  also  enable  me  t«  defer  sowing  till  later  than  would  otherwise  be  safe. 

Rolling  and  compacting  the  ground  is  very  important  as  a  means  of  keeping  it 
moist.  I  shall  not  roll  immediately  after  sowing,  but  wait  until  the  wheat  is  up, 
when,  if  there  is  a  dr>'  time  with  no  frosts  to  keep  ba<;k  the  fly,  I  sliall  roll  the  ground 
with  the  hope  tliat  the  roller  will  destroy  at  least  some  of  the  eggs  wliich  the  fly  may 
liave  laid.  ^  W.  J.  F. 

MoxRoi:  CorxTY,  Nkw  York. 

ICultiraior  and  Country  GentUman, 

In  the  rapidly  increasing  practice  of  extra  manuring  and  cultivation  of  wheat,  as 
by  drilling  and  hoeing,  it  is  found  in  very  many  cases  that  the  Hessian  Fly  and  other 
ins<»cts  are  far  less  troublesome  than  on  the  wheat  fields  where  only  ordinary  cultiva- 
tion is  practiced.  It  frequently  occurs,  too,  that  suxwrior  cultivation  permits  of  earlier 
sowing  in  the  fall;  the  extra  growth  more  than  oftsetting  the  damage  done  by  the  in- 
sects, to  avoid  which  most  farmers  now  are  obliged  to  resort  to  late  planting.  Several 
examples  are  cited  where  drilled  and  cultivated  fields,  grown  beside  ordinary  broad- 
east-sown  and  lightly-manured  fields,  with  results  wholly  in  favor  of  the  former,  the 
Hessian  Fly  greatly  damaging  if  not  totally  destroying  the  latter,  while  the  cultivated 
fields  escaped  almost  unliarmed. — [Cultivator  and  Country  Gentleman. 

PasUtring  tcilh  sheep, — Many  liirmers  practice  pasturing  wheat  fields 
with  sheep  or  cattle ;  for  it  is  claimed  that  if  the  wheat  is  strong  enough 
by  the  middle  or  end  of  Xovember  to  l)ear  it,  enough  of  the  larvie  or 
flaxseeds  may  thus  be  destroyed  to  save  the  wheat  and  prevent  the  ne- 
cessity of  plowing  it  in.  This  is  a  rather  rude,  uncertain  remedy,  but 
can  be  carried  on  with  more  or  less  succ(\ss  in  the  Middle  States.  We 
give  the  opinions  of  tliose  who  have  found  pasturing  successful. 

From  Mr.  E.  A.  ElickiuaiK  of  Independence,  Mo.,  we  obtain  the  fol- 
lowing information : 

In  reply  to  your  inquiry  on  the  subject  of  the  Hessian  Fly,  I  will  atate  that  I  have 
made  some  inquiry  of  our  best  wheat-raisers,  and  they  report  as  follc^ws?Firet,  the  wheat- 
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midf;e  is  not  found  in  onr  State,  hence  is  not  further  alluded  to.  A.  L.  H.  Crenshaw, 
now  an  old  wheat-raiser  and  quite  succeasful,  says  he  breaks  up  his  ground  in  July 
and  lets  it  lie  till  September,  then  harrows  it  into  good  planting  condition  and  lets  it 
remain  until  after  a  killing  frost,  which  is  usually  from  the  25th  September  to  the  5th 
of  October,  then  he  i)uts  in  the  seed  by  drilling.  He  has  never  lost  a  crop  or  had  one 
injured  by  the  fly. 

G.  W.  Compton  is  a  successful  raiser ;  ho  breaks  up  in  July,  and  by  the  1st  of  Septem- 
ber sows  his  wheat  immediately,  and  as  soon  as  the  wheat  is  up  and  of  sufficient 
height  he  turns  sheep  and  other  stock  on  it  to  keep  it  eaten  down  so  that  the  fly  can 
not  shelter  under  its  leaves.  This  has  protected  his  crop  until  the  fall  of  1877,  when 
the  rains  favored  the  breaking  up  of  the  ground  and  the  plantiug  and  growing  of  the 
wheat  to  such  an  extent  that  the  stock  could  not  graze  it  down.  Its  rankness  pro- 
tected the  fly  and  its  abundance  nearly  destroyed  his  crops.  He  attribfttes  his  failure 
to  the  fact  that  his  crop  was  not  grazed  sufliciently  close. 

Mr.  James  Lobb  sowed  early  in  September,  1878,  a  fine  growing  se.ason ;  brought  ui> 
a  luxuriant  and  vigorous  stand ;  no  pasturing  was  applied  either  in  fall  or  sj^ring,  and 
the  crop  only  yielded  about  four  bushels  per  acre,  the  balance  being  destroyed  by  the 
fly.  This  was  adjoining  a  field  that  produced  a  fiue  crop,  but  cultivated  to  thwart 
the  fly. 

Two  other  successful  men  say  they  have  followed  the  advice  of  an  old  settler,  who 
told  them  to  have  everything  ready,  but  never  sow  until  after  a  hilling  frost ;  and  they 
never  suffer  from  that  enemy. 

Mr.  Robert  McXeilly,  of  Charlotte,  Dickson  County,  Tennessee,  writes 
us  that  **  the  best  preventive  found  here  is  to  pasture  the  wheat  close 
in  the  winter  with  sheep." 

We  also  reprint  the  following  newspaper  articles : 

Another  error  is  that  pasturing  will  do  no  good.  If  sheep  enough  are  turned  in  to 
eat  the  wheat  down  close  before  the  eggs  hatch,  after  being  laid,  very  much  good  will 
result.  This  is  an  old  remedy,  and  has  proved  very  effectual  in  many  instances.  It  is 
now  too  late  to  employ  it,  as  the  eggs  are  mostly  hatched.  During  the  fine  weather 
of  this  fall,  so  far,  very  few  days  only  were  required  to  hatch  the  eggs,  after  which 
nothing  could  be  done.  Very  few  eggs  are  placed  too  close  to  the  ground  to  escape 
the  teeth  of  sheep,  aud  if  enough  of  these  animals  could  be  turned  on  to  eat  the  wheat 
off"  within  three  days  after  the  flies  appeared,  very  little  damage  would  result.  Frost 
now  will  not  do  much  good  except  with  fields  that  Imve  been  sown  late,  where  the 
blades  have  not  grown  large  enough  to  attract  the  fly.  The  destruction  of  the  entire 
crop  does  not  foUow  the  appearance  of  the  fly  always.  Unless  very  badly  infested, 
if  the  soil  is  rich  and  the  season  favorable,  a  fair  crop  may  result  in  spite  of  the  fly. 
Of  course,  the  crop  is  always  injured  to  some  extent.  The  best  remedy,  after  the 
larv®  have  hatched  and  found  security  in  the  crown  of  the  plant,  is  to  stimulate  the 
ground  as  much  as  possible  by  the  application  of  fertilizers. 

We  mentioned  in  last  week^s  issue  that  the  Hessian  Fly  appeared  in  Pennsylvania 
as  weU  as  in  Canada  and  other  sections  last  year.  It  appears  that  the  practice  of 
early  sowing  has  lately  increased  so  much  in  Pennsylvania  as  to  furnish  everj'whero 
the  young  winter  wheat  at  exactly  the  time  when  the  Hessian  Fly  is  laying  its  eggs. 
This  probably  has  a  good  deal  to  do  with  the  trouble  in  Canada  also.  And  yet  the 
evils  of  late  sowing  are  so  great  that  most  farmers  would  prefer  to  risk  the  Hessians. 
A  correspondent  of  the  Germantown  Telegraph,  speaking  from  experience— for  he 
says  that  he  has  never  known  his  system  to  fail  both  to  destroy  the  fly  and  to  greatly 
benefit  the  crop — gives  a  useful  hint.  He  says  that  if  the  land  is  strong,  the  eggs  of 
the  fly  may  all  be  destroyed  and  the  crop  greatly  benefited  in  this  manner :  After 
frosts  cease  in  the  spring,  and  the  grain  is  beginning  to  grow  rapidly,  and  the  ground 
has  become  so  dry  that  tramping  will  not  injure  the  crop,  pasture  off"  the  grain  down 
to  the  crown  of  the  plants  with  sheep.    This  will  remove  aU  the  eggs,  and  it  will 
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cause  the  plants  to  tiller  profusely,  often  five  to  seven  to  one,  and  all  startin*;  together 
will  each  enjoy  equal  ^'acilities  for  growth  and  maturity,  and  the  crop  will  be  greatly 
improved  and  increased.  If  the  soil  lacks  fertility,  it  is  well  to  apply  a  proper  amount 
of  a  proper  fertilizer  when  the  sheep  are  removed.  If  no  salt  has  been  applied  to  the 
land,  no  application  will  be  more  likely  to  pay  so  well  as  this,  at  the  rate  of  twelve 
to  twenty  bushels  per  acre.    This  is  well  worth  trying.— [Cawarfa  Farmer. 

Sowing  of  hardy  varieties  of  tcheat — \Vlieu  the  stalks  and  leaves  of 
certain  varieties  of  wheat  are  tough  and  hard,  the  stems  coarse  and 
silicious,  and  the  plants  "tiller"  or  throw  out  secondary  shoots  in  a 
vigorous  way,  such  varieties  are  naturally  the  most  fly -proof  and  should 
be  selected  for  sowing  as  winter  wheat,  while  the  less  hardy  and  vigorous 
kinds  should  be  sown  when  the  attacks  of  the  llessian  Fly  are  not  to 
be  expected. 

Of  the  different  varieties  of  "  fly-proof"  wheat,  the  Underbill  variety 
has  for  nearly  a  century  been  highly  recommended.  As  Fitch  remarks, 
its  fly-proof  (pialities  were  supposed  by  many  to  be  due  to  the  hardness 
or  solidity  of  its  straw.  The  fly  laid  its  eggs  freely  upon  the  leaves, 
but  it  was  seldom  if  ever  materially  injured  by  it*  It  is  a  bearded  white 
chatf,  with  a  plump  yellow  berr^',  recpiiriug  to  bo  thoroughly  dried  be- 
fore grinding,  and  then  producing  flour  in  quantity  and  quality  equal 
to  the  best  of  the  other  varieties. 

The  Mediterranean  wheat  is,  in  the  Middle  States,  in  high  repute  for 
its  ily-proof  and  hardy  nature,  recovering  better  than  other  varieties 
from  the  fittacks  of  the  fly.  A  correspondent  in  Charlotte,  Tenn.,  writes 
us  that  ^'  the  IMediterranean,  lied  Chaff,  and  lied  ]\Iay  are  less  liable  to 
be  damaged  by  the  fly  than  any  we  have  tried."  Fitch  says  the  Med- 
iterranean wheat  is  a  slight  red  chaff,  having  a  long,  stiff  beard,  a  long, 
red,  and  very  flinty  berry,  and  ripens  about  ten  days  earlier  than 
other  varieties.  In  Central  Xew  York  the  Lancaster,  a  red  variety,  is 
strongly  urged. 

In  Michigan  the  Clawson  is  apparently  the  favorite  wheat,  on  account 
of  its  "  fl} -proof "  qualities.    As  stated  by  Professor  Cook — 

The  fact  that  last  summer  (1876),  as  well  as  this,  when  Diehl  and  Clawson  were 
sown  sale  by  side,  Clawson  was  comparatively  free  from  insects,  and,  as  stated  by  Mr. 
Rowe,  did  not  break  down  in  summer,  seems  to  show  that  it  is  more  exempt  from 
attack.  It  would  seem  that  the  insects  have  a  x^reference,  but  will  accept  i)laiu  faro 
rather  than  starve  or  fail  to  produce.  It  also  seems  clear  that  Clawson,  Lancaster, 
and  the  red  varieties  will  stand  attacks  with  far  less  damage,  owing  to  their  vigor  and 
greater  tendency  to  sprout. 

He  then  gives  the  following  advice : 

If  wheat  must  be  sown  early,  so  long  as  the  llessian  Fly  remains  a  i>cst,  by  all 
means  sow  Fultz  or  other  varieties  of  red  wheat,  or,  better  still,  Clawson.  But  if  we 
act  more  wisely  still,  and  set  the  trap  of  an  early-sown  strip,  let  this  be  sown  to  Diehl, 
the  better  to  attract  the  flies,  and  then,  when  we  sow  the  balance  of  our  field,  two  or 
three  weeks  later,  sow  Clawson  or  other  rapid,  vigorous  growing  varieties,  which  not 
only  resist  attacks  better,  but  survive  better  when  attacked.  Lastly,  if  tbe  early- 
sown  area  is  harboring  the  pests,  convert  it  into  an  insect  cemetery,  using  the  insects 
to  fertilize  a  still  further  crop  of  Clawson. 

3Ir.  W.  L.  Devereux,  of  Clyde,  X.  Y.,  gives  us  his  experieu^ce  with  the 
fly  and  the  best  varieties  to  sow :  Digitized  by  v^OOglC 
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No%v,  concerning  the  fly :  It  is  the  least  to  be  feared  of  all  the  injurious  inseers  of  the 
United  States.  I  am  situated  in  or  just  north  of  the  starting  point  of  the  Ccddomyia 
destructor  in  this  last  crusade  on  wheat,  which  is  Seneca  and  Tompkins  Counties,  New 
York,  between  Cayuga  and  Seneca  Lakes.  This  section  is  also  where  the  Clawaon 
wheat  originated,  and  I  hold  that  the  Clawson  has  been  the  propagator  of  the  fly  in 
this  last  spread.    Perhaps  the  Soules  helped  the  spread  prior  to  this. 

To  my  knowletlge,  there  isn't  a  single  instance  of  a  field  of  Lancaster  being  injured 
by  the  larvie  of  the  fly.  Indeed,  I  never  could  find  a  single  larva  or  pupa  in  a  fieUl  of 
Lancaster.  It  is  the  kind  which  farmers  have  sown  almost  entirely  throughout  this 
section  this  year.  It  does  well,  and,  although  a  red  wheat,  it  now  commands  as  high 
if  not  higher  price  than  Clawson. 

I  would  particularly  impress  upon  you  the  fact  that  we  think  the  fly  cannot  be  found 
on  Lancaster  wheat.  It  is  a  variety  which  is  extremely  tough  and  hardy,  having  that 
green  color  which  farmers  call  "black,"  while  the  Clawson  and  similar  wheats  have 
a  green  color  which  is  very  often  yellow.  The  Lancaster — to  strongly  indicate  its 
toughness — is  said  to  grow  readily  under  water  or  on  a  rock.  I  have  no  personal 
motive,s  in  writing  thus  of  the  Lancaster  wheat;  I  only  want  to  indicate  that  it  is  too 
tough  fiber  for  the  Hessian  Fly  to  live  on.     It  is  nearly  like  or  is  the  Blue-stem  wheat. 

Professor  Cook  ranks  the  Clawson  as  being  less  injured  by  the  fly  than  the  Lancaster, 
but  I  think  the  latter  is  absolutely  free  from  the  fly,  while  the  Clawson  is  literally 
eaten  up  alive  by  the  fly. 

Mr.  Devereaux  afterwards  wrote  as  follows,  uuder  date  of  October  29, 
1879: 

The  Hessian  Fly  has  not  destroyed  wheat  to  any  great  extent  this  .\ear.  However, 
all  white  wheat  suffered  from  the  attacks  of  the  fly,  but  still  not  to  the  extent  it  di<l 
last  year.  Red  wheat  has  never  been  attacked  (vide  my  article  in  Eural  Xeiv  Yorker^ 
June  15,  1873).  The  principal  bearded  red  wheat  sown  in  this  locality  is  called  the 
Lancaster.  An  amber  wheat  called  Fultz  (a  bald  wheat)  seems  to  l)e  proof  against 
the  fly.  Mold's  red  wheat  (bald)  is  also  not  attacked.  But  the  Clawson  (white),  so 
extensively  sown  here  and  elsewhere,  Avas  most  severely  attacked  in  1877,  very  badly 
in  1878,  and  this  year  it  was  thought  to  be  free  from  the  fly,  but  when  harvest  came 
it  was  noticably  short,  many  heads  unfilled,  many  stunted  in  their  height.  At  this 
date  of  writing  every  piece  of  Clawson  sown  this  fall  is  being  ravaged  (however,  there 
are  only  a  few  pieces  of  Clawson  for  miles  around  here),  the  Lancaster,  as  heretofore, 
remaining  uninjured. 

I  notice  after  harvest  long  stubbles  and  straws  of  wheat  in  field  and  barn- yard  which 
have  many  little  pin-holes  from  which  the  imago  Cecidomyia  escaped.  Barley  was 
damaged  to  an  enormous  extent  last  year,  whole  fields  having  nearly  evf*ry  straw  so 
badly  damaged  that  they  would  break  off  readily  by  passing  through  with  th:»  horsc- 
rake,  throwing  it  into  winrows.     This  year  barley  was  not  hurt  much. 

Now,  wasn^t  the  great  spread  of  the  Hessian  Fly,  which  occurred  many  years  ago, 
brought  about  at  that  time  by  that  extensively  sown  wheat,  the  Soules,  which  was  a 
verj'  similar  wheat  to  the  Clawson,  which  brought  the  ily  this  time  ?  Or  rather,  each 
kind  of  these  wheats,  by  their  tender  foliage  and  loose  culms,  allowed  the  rapid  prop- 
agation of  the  fly,  being  their  favorite  variety  of  wheat ;  we  may  also  add  the  fact  that 
these  wheats  were  popular  among  the  farmers  everywhere;  thus  whole  wheat  districts 
were  sown  entirely  to  this  wheat,  bringing  forth  countless  numbers  of  the  Hessian  Fly 
to  every  acre.  In  the  former  spread  of  the  fly,  fanners  entirely  desisted  from  raising 
wheat,  or  resorted  to  red  or  Mediterranean  wheat,  and  so  the  pests  can  be  driven  back 
now  to  their  less  prosperous  plants  by  the  sowing  of  Lancaster  and  similar  wheats. 

In  conclusion,  we  may  urge  that  whatever  kind  of  wheat  is  used,  much 
more  depends  on  a  rich  soil,  a  vigorous  growth,  and  careful  cultivation, 
all  of  which  tend  to  make  the  stalk  stouter,  the  growth  a  few  days 
earlier,  than  the  choice  of  particular  varieties.  ^.  ..^^^^  GoOyic 
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Uuder  this  head  belong  the  use  of  lime,  dusted  on  the  young  wheat, 
rolling,  deep  plowing,  burning  the  stubble  after  harvest,  &c.  Such 
special  remedies  as  these  are  of  little  use  as  compared  with  careful  prepa- 
ration of  the  ground  and  late  sowing,  and  some  of  them  actually  do  more 
harm  than  good,  as  we  shall  see  further  on. 

Application  of  lime  to  Mil  the  maggot  or  larvw. — It  has  been  frequently 
recommended  to  spread  fine  lime,  soot,  or  salt  upon  the  young  wheat  so 
as  to  kill  the  young  larv^te.  As  a  sample  of  such  treatment,  which  at 
least  can  do  no  harm,  we  extract  the  following  statement  from  the  Kansas 
Farmer: 

Tho  farmer  who  recommends  the  remedy  is  a  Virginian,  and  he  writes  to  a  local  i>aper 
as  follows ; 

^*  I  hear  there  is  much  *fly '  in  the  wheat  that  was  sown  early  this  fall.  To  correct 
this  evil  I  offer  the  following  remedy,  which  I  and  others  have  successfully  tested  for 
a  good  many  seasons :  Sow  of  air-slacked  or  water-slacked  lime  one  or  t.wo  hashels 
per  acre  broadcast  over  the  wheat  in  the  early  morning  on  the  dew,  or  over  night  on 
a  clear  evening,  when  there  is  reason  to  expect  dew  or  frost.  As  it  dissolves  it  will 
form  a  lye  which  will  follow  the  leaf  towards  the  root  and  destroy  the  chrysalis  of  the 
Hy  near  that  point. 

"  The  sower  must  always  sow  with  the  wind,  else  the  lime  will  be  blown  back  in 
his  face  and  eyes  and  on  his  clothes.  And  ho  must  grease  his  hands,  face,  and  nostrils 
with  lard,  which  renders  contact  with  the  lime  innocuous.  If  two  or  more  sow  they 
they  should  sow  en  ecMoUy  at  such  a  distance  that  the  rear  shaU  cast  no  lime  on  the 
front.  A  very  good  but  not  indispensable  plan  is  to  use  tea  scoops— diminutive  sugar 
scoops — that  will  hold  a  double  handfuU.  It  enables  one  better  to  take  up  and  measure 
the  (quantity  to  be  applied.  This  is  an  ai)plication  so  simple  and  cheap  as  to  discredit 
it  with  the  many  who  are  often  looking  to  be  told  '  some  great  thing.*  I  can  only  say 
that  I  know  it  to  be  effectual  ad  a  remedy,  and  that  in  no  case  can  it  do  harm.*' 

It  is  evident  that  such  remedies  as  these  should  be  applied  before  the 
insect  transforms  into  the  flaxseed  state,  as  the  hard,  dense  pupa  case 
is  impervious  to  ordinary  appliances  such  as  would  kill  the  maggots. 

Boiling  tJiegrotind  to  Mil  the  larvce  and  flaxseeds. — ^Practical  men  advise 
rolling  the  ground  both  to  keep  it  moist  and  in  order  to  destroy  the  eggs, 
larvae,  and  some  of  the  flaxseeds.  This  maybe  in  some  cases  worth  try- 
ing, but  we  should  think  that  full  as  much  injury  would  be  done  to  the 
wheat  plants  as  to  the  minute  larvae  and  eggs  upon  them. 

Cutting  the  grain  close  to  the  ground. — Tliis  has  been  sometimes  prac- 
ticed. A  writer  in  the  Oh  io  Farmer  makes  the  following  statement  in  favor 
of  this  plan : 

E.  C.  Green,  Medina  County,  Ohio,  writes:  "The  Hessian  Fly  appeared  in  this  vi- 
cinity, but  has  done  but  little  damage.  The  wheat  commenced  to  faU  over  before  it 
was  cut,  and  tho  eggs  or  larva)  wore  found  above  the  first  or  second  joint.  The  damage 
on  five  acres  of  wheat  was  probably  five  or  six  bushels.  By  reaping  low  and  raking 
the  stubble  was  all  saved." 

A  serious  objection  to  reaping  low  is  that  many  insects  of  the  summer 
brood  in  the  flaxseed  state  are,  as  Mr.  S.  S.  Hath  von  claims,  carried  to  the 
barn  or  stack,  beyond  the  reach  of  remedy.    From  the  straw  thus  har- 
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vested  the  fly  would  emerge  before  it  was  tlireslied,  *'aud  might  even 
pass  through  a  machine  without  iujury".  lu  this  manner  the  fly  has 
l)ossibIy  been  distributed  through  ditt'erent  sections  of  the  country. 

Burning  the  stnhhle. — Although  this  remedy  has  been  advocated,  it 
will  be  seen  to  be  worse  than  useless  when  we  reflect  that  after  all  the 
artificial  means  taken  to  reduce  the  number  of  the  Uessian  Fly,  nature's 
method  of  checking  its  undue  increase  is  far  more  important  and 
thorough-going;  we  refer  to  the  difliision  and  multiplication  of  the 
insect-parasites.  As  previously  stated,  most  probably  nine-tenths  of 
the  young  Hessian  Flies  are  destroyed  in  the  larva  or  pupa  state  by 
the  parasites  already  described.  For  the  most  part  these  parasites 
live  in  the  flaxseeds  contained  hi  the  straw,  and  appear  in  spring.  Xow, 
to  burn  the  stubble  in  the  autumn  or  early  spring  is  simplj^  to  de- 
stroy these  useful  parasites,  the  best  friends  of  the  farmer.  We  do  not 
hesitate  to  urge  that  the  straw  be  untouched.  On  the  contrary,  the 
panvsites  should  be  gathered  and  bred  in  numbers;  and  we  believe 
that  practical  entomologists  should  bend  all  their  energies  towards 
clearing  up  the  subject  of  rearing  and  multiplying  these  insect  hosts. 
Much  knowledge  and  practical  skill  is  needed  in  this  direction,  as 
occasionally  by  disseminating  the  parasites  their  noxious  hosts  may 
increase  and  be  distributed ;  but  knowing,  as  we  do,  how  many  more  of 
the  parasites  are  in  many  cases  bred  than  the  insects  on  which  they  prey, 
it  seems  safe  and  reasonable  to  advise  not  only  not  burning  the  stubble, 
but  letting  it  stand,  so  that  the  parasites  may  finish  their  transformations, 
become  fledged,  and  ready,  when  the  eggs  and  larvje  of  the  Hessian  Fly 
are  upon  or  in  the  young  wheat,  to  destroy  them. 

It  is  a  matter  of  faet  that  in  years  when  the  Hessian  Fly  is  specially 
abundant  and  destructive,  similar  seasons  are  highly  favorable  to  the 
corresponding  increase  in  the  number  of  their  insect  or  ichneumon  para- 
sites ;  they  do  their  work  so  effectively  that  the  few  following  years  the 
numbers  of  Hessian  Flies  are  greatly  reduced.  It  is,  then,  to  these 
parasites  that  we  are  indebted  for  the  years  of  immunity  from  the  at- 
tacks of  the  Hessian  Fly,  as  much  as  to  favorable  or  unfavorable 
weather,  and  this  leads  us  to  consider  the  apparent  periodicity  in  the  years 
of  abundance  and  soarcity  of  the  Hessian  Fly. 

PEKIODICITY  IN  THE  ABUNDANCE  AND  SCARCITY  OF  THE  HES- 

SIAN  FLY. 

The  following  tabular  view,  though  constructed  from  verj-  scanty  and 
often  misleading  data,  may  throw  some  light  on  this  subject.  All  insects, 
esi>ecially  the  more  no^ous  ones,  those  which  fall  under  common  obser- 
vation, such  as  the  locust,  cotton-worm,  army  worm,  chinch-bug,  and  the 
like,  have  their  years  of  undue  numerical  increase  and  of  unusual  scarcity. 
This  peripdicity  is,  without  doubt,  partly  owing  to  the  influence  of  the 
weather,  of  favorable  and  unfavorable  seasons,  and  partly,  in  most  cases, 
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to  the  absence  or  abundance  of  the  insect  parasites,  although  the  latter 
cause  is  largely  influenced  by  climatic  agencies. 

The  table  has  been  drawn  up  from  the  reports  of  Fitch,  Hind,  Cook, 
and  of  the  Agricultural  Department  at  Washington,  and  from  different 
newspapers,  as  well  as  from  private  correspondence.  The  record,  as 
therein  presented,  is  very  imperfect,  but  still  is  sufficient  to  show  the 
periodicity  in  the  return  of  periods  when  the  Hessian  Flyhas  been  suffi- 
ciently abundant  to  ravage  wheat-fields  and  excite  apprehension  and 
alarm.  Without  much  doubt,  in  the  different  States  mentioned,  espe- 
cially- in  the  Middle  States,  the  insect  is  tolerably  abundant  nearly  every 
year,  but  few  seasons  occurring  when  after  a  careful  searcli  by  experts 
the  fly  would  not  be  found. 

As  the  recorded  facts  indicate,  within  about  ninety  years  there  have 
been,  in  the  Atlantic  and  Middle  States,  six  periods  of  unusual  abund- 
ance, namely,  centering  about  the  years  1790,  1817,  1844-'45,  1871-72, 
and  1876-'78.  These  dates,  which  generally  are  inserted  in  larger  type 
in  the  table,  mark  the  time  of  culmination  in  the  degree  of  abundance 
and  extent  of  ravages  committed,  and  were  preceded  by  from  one  to 
several  years  of  less  or  greater  abundance.  After  the  culmination,  or 
year  of  greatest  abundance,  the  fly  often  suddenly  disappears.  This 
sudden  disappearance  is,  without  doubt,  due  to  the  great  increase  in  the 
number  of  parasites,  while  the  original  increase  is  probably  due  to  a  suc- 
cession of  warm,  damp  seasons,  favorable  to  the  multiplication  of  the 
flies.  These  seasons,  when  we  look  at  the  later  Hessian  Fly  years,  such 
as  184:4-'45,  1871-'72,  and  1876-'78,  when  the  insect  had  become  wide- 
spread over  the  western  portion  of  the  wheat  area,  were  evidently  areas 
of  similar  climatic  features  common  to  the  Atlantic  and  Mississippi  Valley 
States.  Whether  these  seasons  were  warm  and  moist  or  not,  we  have  not 
the  means  at  hand  to  enable  us  to  form  an  opinion.  We  simply  at  this 
time  draw  attention  to  the  great  desirability  of  putting  on  record  the 
amount  of  correspondence  between  the  meteorological  conditions  of  the 
seasons  of  undue  increase  or  unusual  scarcity  of  insect  pests,  in  order 
that  we  may  be  able  in  the  future  to  make  some  calcidations  as  to  their 
probable  increase  or  decrease,  that  farmers  and  gardeners  may  govern 
themselves  accordingly. 

As  stated  to  us  by  Mr.  Thomas,  in  1817,  the  rainfall  from  Maine  to 
Maryland  was  slightly  aboNC  the  average,  1.01  per  cent,  of  the  mean. 

The  winter  of  1843-'44  was  the  most  severe  in  the  West  that  had  been 
experienced  for  twenty  years;  the  spring  was  cold  and  late;  1844  was 
very  wet  over  the  West,  in  fact  the  wettest  season  known  since  its  set- 
tlement, or  at  least  since  1811.  This  was  the  year  of  the  great  flood  iu 
the  Mississippi.  It  was  also  wet  in  parts  of  Virginia  and  Maryland. 
But  along  the  sea-coast  from  Maine  to  Florida  the  amount  of  rainfall 
was  only  about  .90  per  cent,  of  the  mean.  In  1845  it  was  not  very  wet 
in  any  section  where  wheat  was  cultivated,  the  amount  along  the  sea- 


Digitized  by  VjOOQIC 


ABrXDANUE    AND    .SCAKCITY    OF    THE    HKSSIAX    FLY.  33 

coast  beiug  placed  at  .1)5,  and  this  was  about  the  same  in  the  Middle 
and  Xortb  western  States,  varying  from  .83  to  .01  per  cent,  of  the  mean. 
We  tlms  see  that  the  Hessian-Fly  years,  1817  and  1844,  were  wet 
years,  i)eriods  of  more  than  the  average  rainfall.  Of  1871  we  have  no 
records  at  hand  ;  the  spring  and  summer  of  1877  were  damp  and  wet, 
and,  also,  appear  to  have  been  warmer  than  the  previous  year.  There 
thus  appears  to  be  a  correlation  between  the  seasons  of  greatest  abund- 
ance of  Hessian  Flies  and  a  greater  degree  of  moisture,  if  not  of  heat. 
,     3  HF 
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DISTIIIBUTION  OF  THE  HESSIAN  FLY. 

There  us  little  doubt  but  tbat  this  insect  was,  as  stated  first  by  Col. 
George  Morgan,  of  Prospect,  X.  J.,  and  afterwards  by  ]\Ir.  HeiTick  and 
Dr.  Fitch,  introduced  from  Europe.  That  it  was  originally  a  Euro- 
pean insect  is  shown  by  Mr.  Herricli,*  who  quotes  a  writer  as  authority 
for  the  statement  that  the  insect  was  injurious  to  wheat  near  Geneva, 
in  May,  1732,  and  again  in  May,  1753.  It  was  also  detected  by  Trof.  J. 
I).  Dana,  in  the  spring  of  1834,  who  found  the  larv;i»,  pupie,  and  reared 
the  Hies  from  wheat  growing  on  the  island  of  Minorca.  He  sent  several 
I^upir  and  Hies  from  Mahon  to  ]\Ir.  Herrick,  who  identified  them  as  the 
Hessian  Fly.  As  he  writes,  "  the  Mahonese  asserted  that  the  insect  had 
been  there  from  time  immemorial,  and  often  did  great  damage  both 
there  and  in  Spain."  Dana  also  collected  the  same  insect  at  Naples, 
and  also  at  Toulon,  France.  It  seems,  also,  that  this  insect,  or  one 
very  closelj-  allied  to  it,  injured  the  wheat  in  Hungary  at  or  about  the 
same  date  as  Mr.  Dane's  visit  to  Europe,  t.  e.,  1834. 

Like  some  other  insects  introduced  from  Europe,  which  there  are  only 
slightly  injurious,  the  CecuJoviyia  destructor  here  became  prepotent^  /.  e., 
multiplied  to  an  unusual  degree,  and  became  alarmingly  prevalent,  while 
in  Europe  it  had  not  been  even  described  by  entomologists,  its  local 
ravages  having  been  mostly  confined  to  areas  not  visited,  apparently,  by- 
entomological  students. 

With  Herrick,  Fitch,  and  others,  we  are  disposed  to  credit  the  belief 
of  Colonel  Morgan,  that  this  fly  was  introduced  into  America  in  the 
straw  used  for  packing,  brought  by  the  Hessian  troops  duiing  the  Eev- 
olutionary  war.  These  troops  were  landed  on  Staten  and  the  west  end 
of  Long  Island,  August,  177G.  This,  then,  was  the  starting-point  from 
which  the  fly  originated,  and  it  will  be  interesting  to  learn  how  it  spread 
to  its  present  limits,  how  rapidly,  and  whether  it  is  at  all  migratory. 
Our  knowledge  on  these  points  will  be  mainly  xlerived  from  Fitch's  re- 
port and  subsequent  i^ublications. 

By  reference  to  the  foregoing  chronological  (able  of  the  years  when  the 
Hessian  Fly  was  prevalent  and  injurious,  one  can  comprehend  easily  the 
rapidity  of  distribution  and  the  States  successively  invaded  by  it.  The 
States  are  arranged  as  nearly  as  i)ossible  in  the  order  in  which  they  were 
first  visited. 

In  his  interesting  history  of  the  introduction  of  the  fly  into  this  coun- 

*  In  the  Elcnieuts  d'Agriculturt*,  par  Dubamcl  du  Monceau,  Taris,  1771.  *J  toiiios,  12  mo.,  is  a  statement 
from  M.  do  Chdteauvieux,  of  wliich  the  following  is  a  translation:  "Our  wheat  [in  the  neighborhood  of 
Geneva]  has  sustained,  the  present  month  of  May,  1755,  an  ii^jury  from  which  tlie  grain  cultivated  by 
the  new  husbandry  has  not  been  exempt.  We  found  upon  it  a  number  of  small  white  worms,  which 
eventually  turned  to  a  chestnut  color ;  they  fix  themselves  within  the  leaves  and  gnaw  the  stalks;  tbey 
are  commonlj*  found  between  the  first  Joint  and  the  root ;  the  stalkn  on  which  they  fasten  grow  no  more; 
they  become  yellow  and  dry  up.  Wo  suffered  the  same  injury  in  1732,  when  Uieso  insects  appeared  in 
\he  middle  of  May,  and  did  such  damage  that  the  crops  were  almost  annihilated,"  i,  290,  The  Hessian 
Fly  and  its  parasites,  by  E.  C.  Herrick,  Amer.  Jour.  Sc,  ]).  153, 1841).  The  chestnut-coloreil  worms  men- 
tioned by  this  writer  are  evidently  the  "flaxseixl"  of  the  Hessian  Fly,  as  no  other  wheat  insect  has 

such  a  pupa  case.  .      i  ,.,.,,, ^ 

Digitized  by  VjUU^IC 


DISTRIDL'TION    OP    THE    HESSIAN    FLY.  37 

try,  Dr.  Fiteb  shows  tbat  in  August,  177G,  Lord  Howe's  army,  partly  on 
Staten  Island  and  partly  at  Flatbusb,  on  Long  Island,  was  strongly  re- 
eulbrccd  by  Hessians  and  Waldeckers,  most  of  wboui  were  from  Ilesse 
Cassel,  *^a  district  but  about  a  bundred  miles  distant  from  Saxe-Coburg 
aud  Saxe- Altonburg,  wbere,  as  we  have  already  seen,  tbe  same  insect  did 
uiuch  dam\ge  to  the  wheat  crops  in  183.'5."* 

At  Long  Island,  then,  as  sliown  by  Dr.  Fitch,  the  Hessian  Fly  origi- 
nated, and  from  this  point  gradually  si)read  over  the  wheat  area  of  the 
colonies,  and  afterwards  of  the  United  States,  enlarging  its  limits  of 
distribution  with  the  corresponding  increase  in  the  extent  of  (Le  v.heut 
area  of  our  country. 

It  sj)read  more  ra[Hdly  at  lirst  towards  the  eastward,  nearly  lo  the  end 
of  Long  Island  and  to  Shelter  Island.  As  Havens  remarks,  '*  Ic  was 
first  perceived  a  little  before  harvest,  and  api)eared  to  have  come  from 
tbe  v»est  end  of  Long  Island  in  a  gradual  progress  of  between  twenty 
jind  thirty  miles  a  year.'' 

In  ten  years  after  its  importation  into  America  it  reaclunl  Prospect,  X. 
J.,  about  forty  unles  southwest  of  Staten  Island,  and  in  1788  it  was  no- 
ticed ;;t  Trenton,  X.  J.,  and  in  Pennsylvania.  Undoubtedly-,  had  there 
Ijccn  railroads  at  that  time,  with  the  rapid  transit  of  grain-cars  and  bales 
of  Lay  and  straw,  it  would  have  spread  at  least  witli  three  times  the 
ra])i(Uty  of  its  recorded  rate  of  diffusion. 

In  1781)  the  lly  first  reached  Saratoga,  a  point  situated  200  miles  north 
of  its  original  point  of  departure.  ''The  insect  reached  here  by  a  reg- 
ular i)rogress  from  the  south,  coming  nearer  and  nearer  each  successive 
year." 

It  appeared  west  of  the  Alleghanies  in  1707,  though  in  what  state  we 
are  unable  to  learn,  while  Virginia  was  invaded  in  1801,  and  Xorth 
Carolina  about  the  year  1840.  Westwsird  its  progress  brought  it  to 
Obio  in  1810,  and  three  years  later  it  was  detected  in  Michigan.  In 
1^11  it  was  destructive  in  Ohio,  Indiana,  Illinois,  ^lichigan,  Wisconsin, 
and  the  eastern  border  of  Iowa,  while  it  was  common  in  the  Middle 
Atlantic  States,  and  became  destnictive  in  Xorthern  Georgia  in  1845. 
Meanwhile  it  had  reached  Western  Canada  in  1805.  Xorth  of  Connec- 
ticnt  it  seems  to  have  existed  only  sporadically,  and  to  have  maintained 
only  a  temporary^  foothold  in  Vermont  and  !Maino  in  1850-52,  and  has 
never  been  noticed  in  Xew  Hampshire  or  in  Massachusetts,  ^linnesota 
was  visited  in  1800,  and  probably  earlier. 

It  must  have  reached  ^lissouri,  Arkansas,  and  Texas  long  previous 
to  the  date  given  in  our  table,  but  probably  the  year  it  entered  Eastern 

*Sir  Jost'ph  Bankrt  druw  u])  a  n-port  on  tliia  insect  for  tbe  Privy  Council,  dated  March  12, 1769.  Ue 
stati-ii  tliat  "since  lt»  first  appearance  in  Long  Island  It  has  advanced  at  the  mte  of  lifleen  or  twenty  miles 
«  year,  and  neither  waters  nor  moantains  have  impeded  its  progress.  It  was  seen  crossing  the  Delaware 
like  a  cloud  from  the  Falls  Township  to  Wakefield ;  had  reached  Saratoga,  200  miles  from  its  first  appear- 
anre,  infesting  the  coimties  of  Middlesex,  Somerset,  Huntington,  Morris,  Sussex,  the  neighborhood  of 
Philadelphiji,  all  the  wheat  counties  of  Connecticut,  Ac,  committing  the  most  dreadful  mvages,  attack- 
in;  wheat,  rye,  bailey,  and  timothy  grass.  The  Americans  who  liave  sufFen'd  by  this  insect  8;»«  ak  of 
it  In  terms  of  the  greatest  horror." — Dobson's  Encyclopedia,  viii,  art.  Hessian  Fly.  ^ 
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Kansas  (1871-'72)  is  not  much  posterior  to  its  arrival  there,  and  this  is 
at  present  its  most  westernmost  limit.  No  traces  of  it,  so  far  as  we  can 
learn,  have  been  seen  in  Nebraska.    (Compare  the  map  at  the  end.) 

Does  the  Hessian  Fly  migrate? — ^As  regards  the  so-called  migrations  of 
this  insect,  we  would  express  our  disbelief  in  any  such  movement  from 
place  to  place  as  is  involved  in  the  idea  of  the  word  migration.  The 
history  of  the  insect  simply  shows  that  it  has  steadily  spread  from  its 
original  point  of  introduction  to  new  sections  of  the  country  as  rapidly 
as  they  were  settled  and  wheat  became  a  staple  article  of  production. 
It  is  periodically  abundant,  much  as  most  other  obnoxious  insects  are, 
more  abundant  some  years  than  others ;  becoming  abundant  at  some 
localities  and  scarce  at  others.  It  cannot,  therefore,  truly  be  said  to 
^^migrate'^from  one  part  of  a  State  to  another,  or  from  one  natural 
region  to  another. 

Probable  limits  of  tlie  Hessian  Fly. — The  question  naturally  arises 
whether  this  pest  will  ever  infest  the  wheat  regions  of  Western  Dakota, 
Montana,  Utah,  Colorado,  and  the  Pacific  States  and  Territories.  We 
believe  not,  though  aware  that  such  a  statement  may  be  hazardous.  It 
was  originally  an  inhabitant  of  Central  and  Southern  Europe ;  it  has 
become  acclimated  in  the  Eastern  Atlantic  and  Middle  States,  in  the 
val}ey  of  the  Upper  Saint  Lawrence,  and  in  the  valley  of  the  Mississippi 
Eiver;  that  it  can  thrive  in  the  elevated,  dry  Eocky  Mountain  plateau 
region,  and  withstand  the  cool  nights  and  dry,  hot  atmosphere  of  the  Far 
West,  seems  very  doubtful.  At  least,  so  slowly  has  it  spread  westward, 
so  slight  an  amount  of  wheat  or  straw  is  transported  westward,  all  prod- 
uce of  this  kind  going  eastward,  that  we  doubt  whether,  during  this 
century  at  least,  it  will  extend  west  of  Kansas  and  Minnesota,  wherp  it 
ha  .J  already  had  a  foothold  for  several  years. 

SUnilARY  OF  THE  HABITS   OF  AND   REMEDIES  AGAINST  THE 

HESSIAN  FLY. 

1.  There  are  two  broods  of  the  lly,  the  first  laying  their  eggs  on  the 
leaves  of  the  young  wheat  from  early  April  till  the  end  of  May,  the  time 
varying  with  the  latitude  and  weather;  the  second  brood  appearing  dur- 
ing August  and  the  early  part  of  September,  and  laying  about  thirty 
eggs  ou  the  leaves  of  the  young  winter  wheat. 

2.  The  eggs  hatch  in  about  four  days  after  they  are  laid.  Several  of 
the  maggots  or  larva?  make  their  way  down  to  the  sheathing  base  of  the 
leaf,  and  renmin  between  the  base  of  the  leaves  and  the  stem  near  the 
roots,  causing  the  stalk  to  swell  and  the  plant  to  turn  yellow  and  die. 
By  the  end  of  November,  or  from  thirty  to  forty  days  alter  the  wheat  is 
sown,  they  assume  the  "flaxseed"  state,  and  may,  on  removing  the 
lower  leaves,  be  found  as  little  brown,  oval,  cylindrical,  smooth  bodies, 
a  little  smaller  than  gi-ains  of  rice.  They  remain  in  the  wheat  until  dur- 
ing warm  weather;  in  April  the  larva  rapidly  transforms  into  the  ])upa 
within  its  Ihixseed  skin,  the  lly  emerging  from  the  flaxseed  case  about 
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tlio  end  of  April.  The  eggs  laid  by  this  first  or  spring  brood  of  flies 
soon  hatch ;  the  second  brood  of  maggots  live  but  a  few  weeks,  the  flax- 
seed state  is  soon  nndergbne,  and  the  autumn  or  second  brood  of  flies 
appear  in  August.  (In  some  cases  there  may  be  two  autumn  broods, 
the  earliest  August  brood  gi\'ing  rise  to  a  third  set  of  flies  in  September.) 

3.  There  are  several  destructive  ichneumon  parasites  of  the  Hessian 
Fly,  whose  combined  attacks  are  supposed  at  times  to  destroy  about 
nine-tenths  of  all  the  flies  hatched.  Of  these,  the  most  important  is  the 
Chalcid  four-winged  fly  (Semiotellus  destructor^  Plate  1,  flg.  i,  much  en- 
larged), which  infests  the  flaxseed  5  and  the  egg-parasite  {Platygastcr^ 
fLg.  1). 

4.  By  sowing  a  part  of  the  wheat  earl^',  and  if  affected  by  the  fly, 
plowing  and  sowing  the  rest  after  September  20,  the  wheat  crop  may 
in  most  cases  be  saved.  It  should  be  remembered  that  the  first  brood 
should  be  thus  circumvented  or  destroyed  in  order  that  a  seconil,  or 
spring,  brood  may  not  appear. 

5.  If  the  wheat  bo  only  partially  affected,  it  may  be  saved  by  fertilizers 
and  c^ireful  cultivation;  :^r  a  badly  damaged  field  of  winter  wheat  may 
thus  be  recuperated  in  the  spring. 

6.  Pasturing  with  sheep,  and  consequent  close  cropping  of  the  winter 
wheat  in  November  and  early  December,  may  cause  many  of  the  eggs, 
larvae,  and  flaxseeds  to  be  destroyed;  also,  rolling  the  ground  may  have 
nearly  the  same  effect. 

7.  Sowing  hardy  varieties.  The  Uuderhill  Mediterranean  wheat,  and 
especially  the  Lancaster  variety,  which  tillers  vigorously,  should  be  sown 
in  preference  to  the  slighter,  less  vigorous  kinds  in  a  region  much  in- 
fested by  the  fly.  The  early  (August)  sown  wheat  might  be  Dielil ;  the 
late  sown,  Lancaster  or  Clawson, 

8.  Of  specifil  remedies,  the  use  of  lime,  soot,  or  salt  may  be  recom- 
mended, also  raking  oft'  the  stubble;  but  too  close  cutting  of  the  wheat 
and  burning  the  stubble  are  of  doubtful  use,  as  this  destroys  the  useful 
parasites  as  well  as  the  flies. 

FURTHER  INFORMATION  DESIRED. 

What  has  been  stated  in  the  foregoing  pages  has  been  mostly  com- 
piled from  the  observations  of  others,  though  all  the  members  of  the 
commission  have  paid  more  or  less  attention  to  this  pest  in  former  years. 

In  order  that  a  more  detailed,  valuable  report  may  be  made  as  to  the 
habits,  distribution,  remedies,  and  statistics  of  losses,  all  necessary  for 
a  full  and  satisfactory  treatment  of  the  subject,  answers  to  the  following 
topics  from  wheat-growers  in  the  United  States,  especially  in  the  South 
and  West,  are  earnestly  desired.  The  publications  of  the  commission 
will  be  sent  free  to  all  persons  who  will  kindly  send  replies  and  speci- 
mens to  the  following  questions;  and  postage  and  all  necessary  expenses 
will  be  paid  to  those  sending  specimens  of  this  or  any  otlier  insects  in- 
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festing  \vli«^.at,  barley,  oats,  and  rye.    Tlie  writer  luay  be  addressed  at 
Providence,  11.  T. 

1.  At  what  (late  is  tlic  "llaxscHnr'  statn  of  tlie  Htssian  Fly  assniii.  <l? 

2.  At  what  date  doos  the  lly  api)ear  in  spring  ami  autumn  ? 

3.  During  what  year  did  the  Hessian  Fly  first  appear  to  do  damage  in  your  ueigh- 
horhood,  and  how  was  it  introduced  ? 

4.  How  many  "broods"  or  generations  are  observed  annually- iiior^^  than  two?  and 
when  does  the  plant  suller  most,  in  si>riug  or  autumn  i 

5.  State  what  you  huow  of  the  relative  immunity  or  susceptibility  of  dilVeient  vari- 
eties of  wheat,  and  ui)on  what  other  cereals  or  grasvses  the  insect  is  known  to  develop. 

().  What  kind  of  weather  favors  its  injuries,  and  what  meteorological  eondilitais 
prevent  them?    Was  the  season  of  greatest  abundance  a  wet  or  dry  onef 

7.  Look  for  minute  parasites  in  the  eggs  and  maggots  and  flaxseed.  They  may  be 
bred  by  placing  the  eggs  and  maggots  with  the  wheat  in  bottles  covered  with  paper, 
or  even  loosely  corked,  and  the  i>arasitic  Hies  preserved  in  vials  of  alcohol. 

8.  Give  statistics  as  to  abundance  and  losses  in  your  town  or  county. 

9.  State  the  best  preventive  remedies,  as  high  culture,  the  rotation  of  crops,  ])as:ur- 
ing  to  sheep  or  cattle,  rolling,  &.c. 

Specimens  of  the  wheat  affected  by  these  insects,  and  of  the  eggs,  maggots,  and  flics, 
together  with  their  parasites,  in  alcohol,  are  requested.  Wlieu  mailed,  the  alcohol  can 
bo  poured  out,  and  cottcm  soaked  in  alcohol  will  keep  the  specimens  wet  until  received. 
Packed  in  a  tm  box  they  can  be  sent  through  the  moU. 
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UST  OF   WOIIKS  AND   ARTICLKS   RELATINXi   TO   THE   HESSIAN   FLY. 

Tbe  followinj^  list  embraces  the  most  important  writings  relating  to  the  Hessian 
Fly.  The  title  of  manyof  tbem  are  taken  from  Fiteh's  report  and  tbe  bibliograpbieal  list 
iu  Bergeustamm  and  Loew's  ^ytiopsia  Cecidomyidarum. 

Dliiamel.  ^fllements  d'Agrienltnre.     Par  Dnbamel  du  Moncean.     Paiis,  1771,  i,  p.  2*29. 

Morgan,  George.  Pennsylvania  Mercnry,  Jnue  w,  Sei>t.  14,  17??7. 

CL.VKK,  Thomas.  Pennvsylvauia  Mercnry,  .Se]»t.  14,  17r7. 

Vacx  and  Jacobs.  Philadelphia  Packet,  Aug.  21,  17?^^. 

Havens.  Observations  on  the  Hessian  Fly.     By  Jonathan  N.  Havens.     Transactions 

of  the  Xew  York  Sf)ciety  for  the  Promotion  of  Agriculture,  Arts,  and  Manufactures, 

1792.     Secontl  edition  I'^Ul,  pp.  71-8(). 
Chapman,  Dr.  Isaac.     Memoirs  of  the  Pliiladelphia  Society  for  Promoting  Agricult- 

nre,  v,  1797. 
Encyclop.edia  Britaxnica,  viii.     Article  Hessian  Fly,  pp.  489-495,  1797. 
DfHisoN.  EncyclopM'dia ;  or  a  Dictionary  of  Arts  and  Sciences  and  Miscellaneous  Liter- 
ature.    Article   Hessian  Flv.     Published  by  Thomas  Dobson.     21  vols.     l*hiladel- 

phia,  1796-lrtU.J.     viii,  p.  4.-9-49r),  179^. 
Mitchell.  Encyclopanlia  Britauuica.    Address  in.     Transactions  of  the  Xew  York 

Society  of  Agriculture,  i,  i».  ',M.     Article  in  Medical  Repository,  vii,  p.  97,  l.S(M. 
Anonymous.  Carev's  Auierican  Museum,  Phila.,  i,  pp.  143,  'J24-32o,  17d6;  iv,  ]>.  47, 

17'5:<;  xi,  pp.2aV301,  1792. 
McLellan.  Article  in  American  Faruier,  by  H.  McLellan,  ii,  p.  234,  lf!<04. 
KiRiiY  and  Spence.   An  Introduction  to  Futomology.     Bv  \V.  Kirbv  and  \V.  Spence. 

iei,V2(5,  i,  p.  50. 
liosc.  Quebiues  apper^ussur  I'insecte  connu  sous  le  nom  de  Mouche  Hessoise,  et  sur  un 

insecte  parasite  qui  s'eu  nourrit.     Par  L.  A.  G.  Bosc  d'Antic.     Anualcs  de  I'Agricult. 

France.     Tom.  79,  1817,  i>p.  277-303. 
Say.  Some  account  of  the  insect  known  by  the  name  of  Hessian  Fly,  and  of  a  para- 
sitic insi'Ct  that  feeds  on  it.     By  Thomas  Say.     Journal  of  the  Academy  of  Natural 

Sciences,  i,  pp.  4^4^,  with  a  plate,  H17.     See  also  Magazine  of  Natural  History,  vol. 

i.  (Kirby). 
Anonymous.   An   account  of  the  wheat   insect  of  America,  or  tbe  Tipula  rarjinalis 

tntici^  commonly  caUed  the  Hessian  Fly,     American  Monthly  Magazine  and  Critical 

Review,  August,  l-'H,  New  York,  i,  i)p.  27ri-279. 
Cocke.  Address  by  John  H.  Cocke  to  Albemarle  Agricultural  Society  of  Virgiuia,  1^17. 
Merriweather.  Articles,  by  Dr.  Merri weather  and  others,  in  the  Richmond  Impiirer, 

National  Intelligencer,  and  Amcncan  Farmer,  1^17  et  scq. 
Oarnett.     Article  by  Jaiues  M.  Garnett  in  tbe  American  Farmer,  ii,  ]».  174,  H2(). 
T11.GHMAN.  Article  liy  Edward  Tilghman  in  the  American  Farmer,  ii,  p.  235,  lc^2(). 

Also  in  Cultivator,  viii,  ]>.  H  >,  May,  1<U. 
Worth.  Article  by  James  Worth  in  American  Fanner,  ii,  p.  IHO,  lH;iO. 
lIiCKOK.  Essay  bv  Judge  Hickok  in  Memoirs  of  the  New  York  Board  of  Agriculture, 

pp.  109-171,  l&iX 
BiRxiE.  Oil  the  titlicacy  of  certain  stei>s  to  ]»reserve  wheat  from  the  lly  and  smut  (Hes- 
sian Fly).     By  C.  Biniie.     New  England  Fanner,  iii,  p.  171,  1H24. 
HuEL.  Paper  by  Judge  Buel  in  the  Memturs  of  the  New  York  Board  of  Agriculture, 

iii,  pp.  3JJ-:n.s,  tdj»). 
\Vkstwooi>.  Article  Cecidoniyia,  by  J.  O.  AWstv.ood,  in  British  Cyclop  idia  of  Natural 

History. 
KoLLAR.  Naturgrsc!;ielite  drr  schudlichen   Insecten  in  Bezug  auf  Lan<lwirtbsehaft 

und  Foi-stkukur.     Wien,  1**?7.     English  translation  bv   J.   and  M.   London,   with 

notes  by  J.  O.  Wes+wood.     Lon«lon,  1-^40,  pp.  118-123/ 
MoRRn.  On  the  (\vi:loni}/ia  dcntru'tor^  or  Hessian  Fly.     I5y  Margaretta  H.  Morris.    Pro- 

eee«lings  of  tbe  Academy  <»f  Natural  Sciences  of  I'biladelphia,  li4l,  ]»p.  GlMlH;  iii, 

l'^47,  p.  23::':  iv,  I  M9,  ]).  "i;4.     Transact ioiir.  of  the  American  Phil.  Society  of  Pbila- 

de];>!n.'i,  ser.  2,  viii,  1-^13,  i)'>.  A)-',\. 
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CoATKS.  Remarks  on  ihc  Present  State  of  the  Evidence  iu  Kegard  to  the  IleHsian  Flv. 

By  benjamin  H.  Coates,  M.  D.     1841. 
.  Note  on  the  natural  alliances  of  tlie  genus  Ceeidomyia,  intended  to  fa<!ilitat« 

identification.     By  B.  H.  Coat^is.     Proceedings  Acad.  Nat.  Sci.  Phila.  1842,  i,  pp. 

191-19'i. 

On  some  larvre  in  wheat  stalks.    By  B.  H.  Coates.    Proceedings  Aca^l.  Nat.  Sci. 


Phila.,  1^42,  i,  pp.  45,  M-oT. 

Bergkn.  Remarks  on  the  Hessian  Fly.  Bv  Garret  Bergen.  Cultivator,  viii,  Albany, 
Aug.,  1841. 

Herrr'K.  A  brief  preliminary  account  of  the  Hessian  Fly  and  its  parasitos.  By  Ed- 
ward C.  Herrick.  American  Journal  of  Science  and  Arts,  xli,  Oct.,  1841,  New  Haven, 
pp.  ir>3-ir)8. 

.  Observations  on  the  Hessian  Fly.  By  E.  C.  Herrick.  Report  of  the  Commis- 
sioner of  Patents  for'1844,  Washington,  1845,  Appendix,  pj).  101-107.  See  also  letters 
to  Dr.  T.  W.  Harris  in  entomological  correspondence  of  T.  W.  Harris,  and  the  Con- 
necticut Farmers*  Gazette,  No.  40. 

Harris.  A  Report  on  the  Insects  of  Massachusetts  Injurious  to  Vegetation.  ByTha^l- 
deus  W.  Harris.  Cambridge,  1^41,  pp.  4*21-4ti3.  Reprint,  1842.  Second  edition, 
Boston,  18r)2.     Third  edition,  with  illustrations,  1862. 

.  Article  by  T.  W.  Harris  in  New  England  Fanner,  1842,  xx,  pp.  409-410. 

.  Entomological  Correspondence  of  Thaddeus  William  Harris,  M.  D.     Edited 

by  Samuel  H.  Scudder.  Occasional  Papers  of  the  Boston  Society  of  Natural  History, 
i,  Boston,  1809, 8->,  pp.  181-207. 

Curtis.  Observations,  etc.,  including  a  saw  lly,  the  Hessian  Fly,  the  wheat  midge, 
and  the  barley  midge.  By  John  Curtis.  Journal  of  the  Royal  Agricultural  Society 
of  England,  I'^o,  vi,pp.  i:U-150,  pi.  1.  Separately  printed,  London,  1845,  H-,  p.  28, 
pl.l. 

.  Farm  Insects.     By  John  Curtis.     London,  1800,  p.  258. 

Westwood.  Article  on  the  Hessian  Fly.  By  John  O.  Westwood.  Garden<"rs'  Chron- 
icle, London,  1817,  p.  004. 

YUKES.  Notice  by  J.  D.  Yukes.     Patent  Oliice  Report,  Washingttm,  1850. 

FiTCii.  The  Hessian  Fly  ;  its  history,  character,  transformations,  and  habits,  By  Asa 
Fitch,  M.  D.  [originally  published  in  the  American  Journal  of  Agriculture  and 
Science,  iv,  v,  1845,  and  now  revised  by  the  author].  Transactions  of  the  New  York 
State  Agricultural  Society,  vi,  1840,  Albany;  1847,  8^,  pp.  316-373,  with  a  plate. 
Printed  separately,  Albany,  1840,  8^,  p.  03,  with  a  plate  j  and  also  Albany,  1847, 
8  ,  p.  00,  with  a  plate. 

.  Seventh  report  on  the  noxious  and  other  insects  of  the  State  of  New  York.     By 

Asa  Fitch,  .M.  D.     pp.  1:^^-144,  with  a  plate,  1802. 

MoTSCHULSivY.  Article  by  Victor  Motschulskv  in  Journal  du  Ministfero  de  I'lntc^rieur, 
1852. 

HiXD.  Essay  on  the  Insects  and  Diseases  Injurious  to  the  Wheat  Crops,  By  H.  Y.  Hind, 
Toronto,  i857,  pp.  :W-74. 

SiCHEL.  Article  by  Jules  Sichel  in  Annales  des  Soci<St<^  Entomologique  de  France, 
1856,  iv,  Bullethi,  p.  8. 

LoEW.  Uber  die  den  Roggen  in  den  Prov.  Schlesien  nnd  Posen  vemiistende  Fliegen- 
made.  By  H.  Loew,  in  Zeitschrift  Entoniol.  schles.  Verein  liir  Insektenkunde,  1858, 
xii. 

.  Die  neue  Kommade  und  die  Mittel,  welche  gegeu  sie  anzuwendon  sind.  Zulli- 

chau.    Sporleder,  18.59,  8^,  p.  29. 

OstexSacken.  Article  by  R.  Von  Osten  Sacken  in  Stettin  entomologische  Zeitung, 
1802,  p.  80. 

Haberlandt.  Article  by  Haberlandt.  Verhandlungen  zool-botan.  Gesellschaft,  Wien, 
I8;>4,  p.  401. 

KCxsTLER.  Article  by  KUnstler.  Verhandlungen  zool.-botan.-Gesellschaft.  Wien, 
1804,  pp.  407, 779;  1871,  p.  1.5. 

Walsh.  Brief  notices  by  B.  D.  Walsh,  editor  of  the  Practical  Entomologist,  1807,  pp. 
10, 37. 

Stierlin.  Article  bv  Stierlin  in  Mittheilungen  der  Schweiz.  entomol.  Gew^llschaft, 
18('>8,  ii,  p.  IC'7. 

Conx.  Unt/ersuchnngen  iiber  Iiisectenschiulen  auf  den  schlesischen  Getreidefeldern 
ira  Sommer  18,59,  18^9,  )>.  12. 

Kaltenbacii.  Die  I'tlanzenfeinde  aus  der  Klasse  der  Insekten.  Stuttgart,  1874,  i»p. 
7:W.738,74l. 

RUDOW.  Die  Pllanzengallen  Norddeutschhinds  und  ihrer  Erzeuger.     1875,  p.  84. 

Bep.gexstamm  and  Loew.  Svno])sis  Cecidomyidarum.  Von  J.  E.  von  Bergenstamm 
und  Paul  Loew.  Aus  den  Verhandlungen  der  K.  K.  zoologisch-botanischen  Gesell- 
schaft in  Wien,  1870,  8^,  p.  104. 
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1872.    Fourth  editiou,  le;74.    Fifth  edition,  187C.    Sixth  edition,  New  York,  187a 

Seventh  edition.  New  York,  1880. 

.  Our  Common  Insects.    Salem  and  Boston,  1873, 12^,  pp.  79, 196. 

,  Half  Hours  with  Insects.    Boston,  1877, 12^,  pp.  212-215. 
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A.  S.  Packard,  jr. ,  M.  D.    (Published  i n  Report  of  the  United  States  Geological  Survey 
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a  map  showing  the  distribution  of  the  Hessian  Fly. 
Cook.  The  Hessian  Flv.    A  lecture  by  Prof.  A.  J.  Cook.    Michigan,  1878,  8^,  p.  14. 
Riley.  Report  of  the  Entomologist  Charles  V.  Riley,  M.  A., Ph.D.,  August  22,  1879. 

(Author^s  edition,  from  the  Annual  Report  of  the  Department  of  Agriculture  for  tho 

year  1878.)    Washington,  1879. 

.  Hessian  Fly  and  Wheat  Rust.    New  York  Weekly  Tribune,  Dec.  19, 1877. 

^ .  Fighting  the  Hessian  Fly.    New  York  Weekly  Tribune.  Sept.  12, 1877. 

* .  Tho  Hessian  Fly.    Saint  Louis  Illustrated  Journal  ot  Agriculture,  June  14, 

1877. 
IIaoen.  The  probable  Parthenogenesis  of  Cecidomyia  destructor.    By  Dr.  H.  Ha^n, 

North  American  Entomologist,  vol.  1,  No.  9,  March,  1880,  p.  ()5,  66.     (Noticed  In 

American  Entomologist,  iii,  p.  127.) 
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THE    HESSIAN    FLY: 

ITS  RAVAGES.   HABITS.   AND  MEANS  OF  PREVENTING  ITS  INCREASE. 


INTRODUCTION. 

Next  to  the  Rocky  Mountain  Locust,  the  Cotton  Worm,  and  Chinch 
Bug,  the  Hessian  Fly  is  at  present  the  most  destructive  of  our  noxious 
insects.  It  attacks  wheat,  our  most  imj^ortant  agricultural  product,  and 
at  times  has  been  so  abundant  as  to  cause  farmers  to  abandon  the  cul- 
ture of  this  grain  over  large  sections  of  the  Union.  While  the  fly  has 
been  well  known  and  destructive  for  about  a  century,  the  vast  extension 
l^ithin  a  decade  of  years  of  the  wheat-growing  area  of  the  West,  and  the 
corresponding  prevalence  of  the  fly  in  the  Northwestern  States,  together 
with  its  wide-spread  destructiveness,  has  given  fresh  Interest  and  im- 
l>ortance  to  this  pest.  Moreover,  the  cultivation  of  wheat  in  the  New 
England  States,  where  about  twenty  years  ago  it  was  abandoned  on  ac- 
count of  the  ravages  of  this  fly  and  the  wheat  midge,  has  been  resumed 
in  part,  so  that  the  dissemination  over  the  wheat  area  of  the  United 
Stiites  of  the  known  facts  in  regard  to  its  habits  and  modes  of  doing 
injury  seems  necessary.  This  area,  as  seen  in  part  by  the  map  *  appended 
to  this  Bulletin,  whicli  has  been  compiled  from  Walker's  Statistical  Atlas, 
embraces  all  of  the  United  States  north  of  the  35th  parallel  of  latitude 
and  east  of  the  93d  meridian,  with  the  addition  of  tracts  in  Dakota, 
Montana,  Colorado,  New  Mexico,  and  Utah,  as  well  as  in  California, 
Oregon,  and  Washington  Territory.  These  last-named  wheat  areas  were 
not  mapped  by  General  Walker,  and  have  been  omitted  on  the  present 
map,  since  the  Hessian  Fly  is  not  known  to  exist  west  of  Eastern  Kansas. 

Though  the  habits  of  the  Ilcssian  Fly  are  tolerably  well  known,  much 
additional  knowledge  is  desirable  regarding  its  distribution,  its  breeding 
habits,  and  its  parasites,  while  in  order  to  properly  apply  the  be^t  pre- 
ventive remedies,  to  stamp  out  the  pest  as  it  appears  in  new  wheat  sec- 
tions, we  need  the  results  of  a  larger  number  of  experiments  as  to  the 
effects  of  early  and  late  sowing,  what  varieties  of  wlieat  to  sow,  and  as 
to  the  value  of  manures  and  artificial  fertilizers  in  promoting  the  rapid 
and  healthy  growth  of  the  young  wheat,  by  which  it  may  outgrow  the 
weakening  effects  of  the  worm  and  rii)en  its  grain. 

The  object  of  this  Bulletin  is  not  so  much  to  convey  new  information 
to  wheat-growers  as  to  briefly  state  what  thus  far  is  known  as  to  the 
appearance,  ravages,  habits,  and  remedies  against  its  attacks.  By  widely 
disseminating  this  knowledge,  seeking  fresh  facts  from  practical  farmers 
all  over  the  country,  who  are  hereby  asked  to  send  to  the  author  all  new 
facts  and  results  of  valuable  experiments,  it  is  hoped  and  believed  that 

*  Taken  from  a  report  on  tho  Itocky  Mountain  Locast  and  other  in»octs  now  injuring,  or  likely  to 
iAJ'ire,  field  and  garden  crops  in  the  Western  States  and  Territories.  By  A.  S.  Packard,  Jr.  From  the 
Rtport  for  1875  of  Haydi-nu  United  States  Geological  Survey  of  the  Territories. 
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the  Commission  will  be  able  in  a  fntnre  report,  after  another  season's 
work  in  the  field,  to  throw  further  light  on  the  subject. 

Although  this  pamphlet  has  been  prepared  by  but  one  member  of  the 
Commission,  the  writer  is  indebted  to  Prof.  C.  V.  Riley  for  drawings, 
specimens,  and  data ;  to  Professor  Thomas  for  facts  and  suggestions ;  and 
would  also  acknowledge  aid  received  from  Prof.  A.  J.  Cook,  of  the  State 
Agricultural  College,  Lansing,  Mich.,  whose  address  on  the  Hessian  Fly 
has  been  of  much  service  and  liberally  quoted  in  this  Bulletin,  and  also 
from  the  correspondents  and  agricultural  papers  mentioned  here  and 
there  in  the  following  pages.   . 

LOSSES  OCCASIONED  BY  THE  HESSIAN  FLY. 

This  fly  first  became  a  serious  pest  in  the  country  in  the  year  1779, 
although,  as  will  be  seen  further  on  in  the  section  on  the  distribution 
of  the  insect,  it  probably  began  its  work  of  destruction  on  Staten  Island 
and  Long  Island  in  1776.  According  to  Fitch,  1779  was  probably  the 
date  when  its  ravages  actually  began.  "  The  crops  of  wheat  were  severely 
injured  or  wholly  destroyed  by  it  in  King  and  Richmond  Counties  dur- 
ing several  of  the  following  years,  and  each  succeeding  generation  regu- 
larly enlarged  the  sphere  of  its  devastations  in  every  direction." 

In  1781  the  fly  almost  totally  destroyed  the  wheat  crop  in  Eastern 
Long  Island,  and  in  178G  the  crops  were  either  totally  or  partially  de- 
stroyed in  New  Jersey  in  and  about  Prospect,  an  area  situated  forty 
miles  southwest  of  Staten  Island.  In  178G  and  1787  the  ravages  of  this 
X>est  attracted  much  attention  in  New  York  and  Pennsylvania;  the 
wheat  crop  on  Eastern  Long  Island  having  been  "  cut  off  almost  uni- 
versally." About  Trenton,  N.  J.,  in  1788,  the  wheat  crop  was  in  many 
cases  a  total  failure.  As  wheat  in  large  quantities  was  at  this  period 
exported  to  Great  Britain,  ^^  accounts  of  the  appalling  havoc  that  this 
insect  was  making  excited  the  attention  of  the  government  there  and 
aroused  their  fears  lest  so  dreadful  a  scourge  shoiUd  be  introduced  into 
that  country  by  means  of  the  American  grain."  (Fitch.)  As  a  result, 
the  exportation  of  grain  from  America  was  prohibited  until  the  Englisli 
Government  was  assured  that  the  fly  with  eggs  could  not  be  introduced 
in  the  grain.  As  long  since  as  1800,  Dr.  S.  L.  Mitchell,  of  ^STew  York, 
aflQrmed  that  ''  the  insect  is  more  formidable  to  us  than  would  be  an 
army  of  twenty  tliousand  Hessians."    (Herrick.) 

Between  1780  and  1803  severe  losses  ensued  from  its  attacks  in  Sara- 
toga and  Washington  Counties,  New  York  ;  "  on  two  or  three  occasions 
many  of  the  fields  in  Saratoga  were  entirely  destroyed." 

In  1804  President  Dwight,  of  Yale  College,  remarked  that  "  this  in- 
sect is  feeble  and  helpless  in  the  extreme,  defenseless  against  the  least 
enemy,  and  crushed  by  the  most  delicate  touch ;  yet  for  many  years  it 
has  taxed  this  country  annually  more,  perhaps,  than  a  million  of  dol- 
lars."   (IleiTick.) 

In  1803  and  1804,  in  tlie  neighborhood  of  Richmond,  Var^^'ithey  swept 
whole  fields."    In  1817  it ''  renewed  its  ravages  SiS'^'^i^oMHy^k^s  of 
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the  coautry;  was  unusually  abundant,"  and  ''in  parts  of  Maryland  and 
Virginia  it  was  i>erhaps  more  destructive  than  it  had  ever  been  before.'* 
At  what  year  the  llessian  Fly  first  occurred  in  the  Xew  England 
States  is  uncertain ;  so  far  as  we  can  ascertain  it  was  first  noticed  at 
New  Haven,  Conn.,  in  1833,  by  Mr.  Ilerrick,  a  careful  entomologist,  but 
without  doubt  it  was  introduced  from  New  York  early  in  the  century. 

In  Lower  Cana<la  it  was,  according  to  Ilind,*  between  1805  and  1816, 
'*  prevalent  and  destructive  in  some  parts,"  but  in]S30-'36it  disap- 
X)cared  in  Lower  Canada. 

The  fly  first  appeared  in  1837  at  Paw  Paw,  ^Mich.,  in  the  second  crop 
sown  in  Van  Buren  County  ;  none  had  been  raised  at  a  ])oint  nearer 
than  twelve  miles.     (D.  Woodman.) 

The  Hessian  Fly  has  been  known  in  Person  County,  North  Carolina, 
for  fifty  years;  and  another  correspondent  writes  us  from  Goldsborough, 
X.  C,  that- 
Previous  to  the  period,  say  1840,  our  larmeif*  had  biH*u  accuntomed  to  sow  wheat  an 
early  as  September,  but  a  fly,  caUcd  by  them  the  **  Hessian  Fly,"  so  depredated  that 
they  deferred  8owiu*?to  the  latter  part  of  November,  and  now,  generally,  to  *'  between 
the  Christmases"  (new  and  old  Christmas);  their  crop  is  now  unmolested  by  the  Hes- 
sian or  any  other  fly. 

The  losses  in  Pennsylvania  in  1842  were  heavy,  the  wheat  crop  of  the 
State  being  estimated  at  20  per  cent,  less  than  in  the  preceding  year, 
the  fly  l>eing  the  principal  cause  of  the  loss.  At  this  year  Ohio  was 
visited  by  it,  when  "'  it  appeared  to  be  incireasing  so  much  that  serious 
apprehensions  were  beginning  to  be  felt  respecting  its  future  ravages.'^ 
(Fitch.) 

Great  havoc  in  many  fields  in  Maryland  and  Virginia  was  committed 
by  it  in  1843.  In  the  following  year  it  did  much  injury  in  !N^orthern 
Indiana  and  IlUnois  and  the  contiguous  parts  of  Michigan  and  Wiscon- 
sin, in  many  places  occasioning  "  almost  a  total  failure  of  the  crops.^ 
In  Michigan  the  wheat  crop  was  almost  an  entiie  failure.  On  Long  Isl- 
and, at  Rochester,  N.  Y.,  and  throughout  Pennsylvania  the  losses  this 
year  were  severe ;  the  following  year  it  did  more  or  less  injury  all  over 
the  State  of  Illinois,  while  in  the  central  parts  of  Maryland  the  crops,  in 
many  instances,  were  rendered  totally  worthless.  '^  In  Georgia,  more- 
over, its  ravages  in  the  counties  around  MilledgeWlle  are  said  to  have 
been  dreadfid ;  whole  fields  were  totally  destroyed,  and  others  yielded 
not  more  than  a  fourth  of  an  ordinary  crop.'' 

In  1846,  in  the  upper  counties  of  Georgia,  it  was  said  "  the  fly  has 
committed  such  ravages  upon  the  wheat  as  scarcely  to  leave  enough 
seed  for  another  year."  Throughout  the  State  of  New  York  it  was  de- 
structive this  year;  in  the  western  section  the  loss  from  this  insect  was 
estimated  at  not  less  than  500,000  bushels.  In  Maryland  this  same  year 
(184G),  as  recorded  by  Fitch,  *'so  gieat  ravages  have  not  been  commit- 
ted by  the  Hessian  Fly  since  1817.    On  some  of  the  best  land  wheat  has 

^Essay  on  Insetts  ami  Di-^canort  iujiiriouH  to  the  Wheat  Crops,  by  11.  Y.  Iliiul,  Toronto,  Canada, 
1857.  8°,  p.  IS-J. 
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been  plowed  up,  and  other  portions  are  so  mucli  injured  that  they  will 
not  be  worth  harvesting.  At  least  one-half  of  the  crop  of  Talbot  County- 
has  been  destroyed."  And  in  the  upper  counties  of  Georgia  it  is  said 
*^the  fly  has  committed  such  ravages  upon  the  wheat  as  scarcely  to  leave 
enough  seed  for  another  year." 

In  1847  the  losses  were  generally  widespread  but  light,  while  in  1849 
it  was  destructive  in  some  of  the  counties  in  Kew  York,  and  especially 
in  Ohio.  From  this  date  until  1853  it  was  not  destructive,  but  this  year 
it  "committed  great  ravages  in  some  parts  of  Pennsylvania."  In  1854 
it  was  destructive  in  Aroostook  County,  Maine,  as  well  as  in  Michigan. 

From  1855  to  1860  the  Hessian  Fly  attracted  little  attention  from  the 
agricultural  community.  In  18G0  the  fly  "had  reached  as  far  west  as 
Iowa  and  Minnesota,  and  in  1863  the  wheat-fields  along  the  Detroit  and 
Milwaukee  Railroad  promised  nothing  because  of  the  ravages  of  this . 
pest."  (Professor  Cook.)*  In  1866  it  is  reported  to  have  occuiTed  in 
Maryland,  Delaware,  and  Ohio,  and  in  1868,  according  to  a  writer  in  the 
American  Entomologist,  about  Fond  du  Lac,  Wis.,  "much  of  the  wheat 
crop  was  damaged  by  it." 

In  1871  it  was  generally  prevalent  throughout  the  31iddle  States  from 
South  and  North  Carolina  and  Virginia  to  Missouri  northward;  also  oc- 
curring in  Kansas,  Georgia,  and  IMinnesota,  and  in  1872  and  1873  was 
destructive  and  widespread  in  Maryland,  Oliio,  Indiana,  Illinois,  and 
Eastern  as  well  as  Western  Virginia,  as  well  as  in  Michigan,  "as  also  iu 
the  States  south  aad  west"  of  the  last-named  commonwealth. 

In  1874  it  was  widespread,  but  much  less  destructive ;  in  1875  and 
1876  it  was  especiajly  destructive  in  ]\Iissouri,  Pennsylvania,  and  Vir- 
ginia. In  1876  "it  appeared  in  force  in  many  of  the  southern  counties 
of  Michigan,  reaching  as  far  north  as  Mason,  in  Ingham  County,  caus- 
ing much  destruction."    (Professor  Cook.) 

In  1877  the  losses  again  became  heavy  over  a  large  part  of  the  wheat 
area.  At  Lawrence,  Kans.,  the  early-sown  wheat  "sufi*ered  a  good  deal 
irom  the  ravages  of  the  Uessian  Fly."  At  Gardner,  Kans.,  all  early- 
sown  wheat  "was  fiUl"  of  the  "flaxseed"  of  tlie  Hessian  Fly.  At  Saint 
Genevieve,  Mo.,  the  fly  was  "much  worse  than  for  years  past."  At  In- 
dependence, Mo.,  the  crop  in  some  fields  was  nearly  a  failure.  In  Hen- 
derson County,  Kentucky,  while  prevalent,  only  one  wheat-field  was 
"badly  damaged" ;  while  in  Vanderburgh  County,  Indiana,  "many  fields 
were  infected."  In  Central  Illinois  a  correspondent  of  the  Cultivator 
and  Country  Gentleman  states  that  "  the  Hessian  Fly  has  been  present 
in  the  lower  portion  of  the  winter- wheat  region  for  several  years,"  and 
in  1877  "it  appears  that  the  Hessian  Fly  is  generally  present  in  greater 
or  less  numbers  over  the  whole  winter-wheat  region ;  that  in  almost  every 
case  it  has  attacked  and  done  more  or  less  dauiage  to  early-sown  wheat- 
fields." 


*Iii  his  sevouth  report,  written  apparently  in  IJ^GL'.  Ur.  Fitch  remarks:  "Wo  liear  of  it  at  the  present 
time  as  very  destructivo  in  Illinois  an<l  some  of  the  eontijruous  States,  the  crop  in  many  wheat-fields 
beinij  totally  ruined  by  it.  " 
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In  Michigan  the  fly,  while  troublesome  in  187G  was  also  very  generally 
so  in  the  succeeding  j^ear,  as  stated  by  Professor  Cook,  iis  follows: 

This  year,  1877,  we  hear  of  it  as  more  broadly  distributed  in  our  State,  wliile  eom- 
plaiuts  come  to  our  ears  from  Ohio,  Indiana,  Illinois,  New  York,  and  Pennsylvania. 
Since  writing  the  above,  I  have  passed  through  our  State  and  also  the  State  of 
Ohio,  on  two  of  the  different  trnnk  lines  of  railroads,  and  I  lind  that  all  through 
Southern  Michigan  and  all  of  Obio,  at  least  north  of  the  latitu<le  of  Columbus  and 
Dayton,  this  insect  abounds  in  force.* 

The  following  extracts  from  Micliigan  pacta's  sliow  the  situation  in 
that  State  this  year: 

Farmers  are  complaining  of  the  ravages  of  the  *'lly  "  in  th**ir  wheat-lieids.  Much 
damage  is  reported. — JonearUle  Independent. 

Mr.  James  Taylor  showed  some  wheat-stalks  from  his  farm  to-day  wbicli  bad  over 
forty  insects  in  one  stalk. — Kalamazoo  Gazette. 

Wheat  heading  out.  ten  days  to  two  weeks  earlier  than  usual  this  yirar,  and  doubt- 
jes-s  much  of  it  will  be  rea<ly  to  cut  in  June. — Portland  Observer. 

The  **  tly"  or  *'  insect,'*  as  called  by  the  farmers,  is  playing  satl  havoc  witli  the  wheat 
crop  in  this  county.     Not  over  half  a  crop  will  be  realized. — Kalamazoo  Gazette. 

The  lly  is  very  seriously  injuring  the  wheat  in  Porter.  One  of  the  largest  farmers 
in  that  township  yesterday  told  us  that  a  few  weeks  ago  he  would  not  have  taken  3,000 
bushels  for  his  crop,  but  now  he  would  gladly  take  1,000. — Paw  Paw  Courier. 

Much  complaint  is  n(»w  heard  from  all  sides  in  regard  to  the  work  of  the  inst^cts  in 
early-sown  wheat.  The  dry  weather  has  so  far  retarded  the  growth  as  to  give  the 
pests  the  power  to  destroy.  Then^  is  litle  question  that  early-sown  wheat  is  sutlering 
j^reatly. — Marslmll  Expoundir, 

Farmers  from  all  over  the  county  come  t(»  t(»wn  looking  doleful  enough.  Tlie  wheat 
crop  promises  to  be  almost  a  total  failure.  Two  weeks  ago  everybo<ly  was  happy  over 
the  prospects  of  an  abundant  harvest,  but  now  Hies,  worms,  and  drought  seem  to  have 
ruined  the  crop  and  blighted  every  home. — Marahull  Statesman, 

Farmers  from  all  the  adjoining  towns  complain  that  their  growing  wheat  crops  are 
badly  injured  by  the  insects.  Wheat-fields  which  promised  a  heavy  yield  two  weeks 
ago,  it  is  thought,  will  not  produce  over  a  half  a  crop,  and  many  fields  are  reported  as 
already  nearly  destroyo<l.  Naturally  some  allowance  should  be  made  for  the  appre- 
hensions of  those  whose  fields  are  thus  ravaged ;  but  there  is  no  doubt  that  the  crop 
tlirougli  this  section  is  materially  damaged  by  these  destructive  pests. — Battle  Cnck 
Journal. 

Mr.  T.  F.  Miller,  of  Richland,  brought  into  our  office  Monday  morning  a  liandful  of 
wheat  (taken  from  a  farm  on  the  prairie)  that  is  literally  alive  with  the  insect.  He 
says  that  in  his  opinion  nearly  every  field  in  Richland  is  so  badly  affected  that  there 
cannot  be  half  or  even  a  third  of  a  crop.  The  dry  weather  has  stopped  the  growth, 
and  the  wheat  is  more  affected  on  that  account.  We  hear  the  same  report  from  other 
parts  of  the  county.    Grain  is  also  suffering  for  want  of  rain. — Kalamazoo  Gazette, 

The  following  extract  from  the  Xew  York  Cultivator  and  Country 
Oenileman  will  give  the  condition  of  affairs  in  West  Vhginia : 

Since  reading  your  aiticle  making  known  Mr.  A.  S.  Packard^s  request,  in  the  issue 
of  November  15,  I  have  had  occasion  to  make  a  business  trip  through  Hanly,  Hamp- 
shire, Mineral,  and  Grant  Counties,  and  find  upon  examination  that  there  is  not  a 
single  field  which  is  not  more  or  less  damaged  by  the  fly.  The  early-sown  wheat,  hav- 
ing luxuriant  growth,  does  not  seem  to  be  entirely  destroyed,  but  has  the  api)earance 
of  mixed  yellow  and  green.  I  find,  upon  close  examination,  it  is  tilled  with  the  fly. 
Other  fielcis,  sown  after  corn-cutting,  show  a  greater  amount  of  damage;  one  in  par- 
ticular, a  limt^stone  upland,  was  scarcely  tinted  with  green,  the  fly  having  already 

*  The  Uessiau  Fly.  A  lecture  by  Pn>f.  A.  J.  Cook,  of  tho  Miclu<ran  StrUc  A^ricultuivJ  College,  de- 
livered at  Farmer's  Institut**  heUl  ut  Paw  Paw  and  Climax,  Micb.,  1878,  8vo.,  iJi^tfcfed  by  VjOOV  IC 
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consumed  nearly  tlie  whole  of  it.  My  course  from  this  point  was  north  and  west.  I 
find  that  the  farther  north  I  travel  the  more  damaged  is  the  wheat.  In  this  (Hardy) 
county  the  damage,  so  for,  appears  not  to  be  material.  Some  crops  of  early-sowu 
wheat  wore  considerably  shortened  last  year,  the  first  year  in  many  that  we  have  felt 
the  effects  of  the  fly.  One  farmer,  whose  wheat  seemed  already  a  failure,  asked  me 
what  he  should  do.  I  advised  when  the  laud  was  dry,  or  hard  frozen,  to  put  all  the 
sliecp  he  could  get  upon  it,  and  keep  them  there  until  they  had  eaten  it  off  as  close  as 
a  sheep  could  nip,  as  the  only  remedy.  I  thought  that  the  sheep  could  do  no  worse 
than  what  must  be  eventually  done  by  the  fly,  and  it  might  save  the  crop.  He  a«k^d 
mo  if  I  thought  the  iusect  would  bo  "  wholesome  for  the  sheep."  This  I  could  not 
answer,  and  refer  the  query  to  you. — R.  M.  W.,  Moorefield,  W.  Va. 

A  correspondent  of  the  same  paper  thus  records  the  injury  done  by 
this  insect  about  Syracuse,  IN^.  Y.  : 

Wheat  sown  early,  from  the  1st  to  the  20tli  of  September,  has  made  an  extraordinary 
growth.  The  fine  weather  was  favorable ;  besides  more  care  has  bceu  paid  to  good 
culture  than  before.  The  seed  also  has  been  selected,  cleaned,  and  graded  with  greater 
care,  showing  much  progress.  From  appearances  now,  it  will  result  in  a  loss.  Whole 
fields,  and  ])art8  of  others,  are  turning  yellow,  showing  the  ravages  of  the  fly  to  a 
larger  extent  than  I  ever  before  witnessed.  It  begun  to  turn  yellow  on  knolls,  or  where 
the  plaster  rock  came  near  the  surface,  and  was  thought  only  the  effect  of  dry  weather, 
but  now  it  has  extended  aU  over  early-sowed  fields.  Should  the  warm  weather  con- 
tinue, great  injury  will  result  to  the  entire  crop,  as  it  has  been  sown  much  earlier  than 
usual  and  has  looked  remarkably  fair.  Later  sowing,  with  a  greater  breadth  of  spring 
wheat,  is  the  only  remedy  now  offered.  Will  other  parties  in  diff'crent  sections  make 
an  examination  and  send  notes  ? — C,  Syracuse,  N.  Y. 

While,  so  far  as  we  have  been  able  to  learn,  no  serious  damage,  if  any, 
has  been  done  to  wheat  in  New  England  by  this  pest  since  1854,  in 
Western  Canada  it  again  became  abundant  in  1874,  but  most  injurious 
in  1876  and  1877.  In  1870  it  appeared  in  great  force  in  the  townshii>s  of 
Amabel,  North  Bruce,  Grey,  and  Kippel. 

In  1878,  the  losses  were  still  heavy  in  Southern  and  Central  Mich- 
igan, but  in  1879  the  insect  seemed  to  be  moving  northward,  the  great- 
est amount  of  injury  being  sustained  in  the  northern  part  of  the  State, 
the  fly  being  scarce  in  the  middle  of  the  State. 

As  regards  its  abundance  in  southeastern  Michigan  in  1878  and  1879, 
Mr.  E.  S.  Sleeper,  of  Galesburg,  near  Kalamazoo,  writes  me  as  follows: 

In  February,  1878, 1  noticed,  what  was  to  me  something  new.  The  mouth  was  very 
warm  and  spring-like.  For  nearly  three  weeks  the  temperature  did  not  reach  the 
freezing  point.  About  the  middle  of  the  month  I  noticed  many  flies  flying  over  the 
wheat  and  dci»08ting  their  eggs,  but,  so  far  as  I  could  see,  none  reached  the  ** flax- 
seed" state.  I  have  several  times  noticed  the  fly  depositing  her  eggs  as  late  in  the 
autumn  as  October  26. 

Since  the  summer  of  1877  no  very  serious  damage  wa*  done  until  last  8i)ring  (1879). 
Then  the  fly  put  in  an  appearance.  On  the  26th  of  May,  above  one  field  of  wheat  the 
air  was  almost  black  with  them.  I  never  saw  such  a  sight  before.  I  had  fears  that 
the  fall-sown  wheat  would  be  badly  damaged,  but  it  is  not  so,  as  none  but  early-sown 
wheat  is  damaged  iu  the  least.  I  presume  it  is  owing  to  the  fact  that  Sept^nnber  was 
cold,  so  that  probably  the  sudden  atmospheric  changes  destroyed  all  that  had  not 
reached  the  pui)a  state. 

In  1878  it  (lid  great  damage  in  Dickson  County,  Tennessee.  In  Mary- 
land, the  winter  wheat  in  the  neighborhood  of  Baltimore,  Md.,  was,  in 
1879  and  the  spring  of  1880,  seriously  aiiected.  oitizOentral  New  York, 
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m  Seneca  and  Tompkins  counties,  considerable  damage  was  done  in 
1S78  and  1879.  About  Watertown,  N.  Y.,  some  injury  was  done  in 
1879,  one  field  of  wheat  being  ruined. 

In  1879  apprehensions  that  injury  would  be  caused  by  the  fly  were 
felt  in  Lowell,  N.  C. 

These  facts  indicate  that  the  losses  from  the  Hessian  Fly  are  greatest  in 
the  grain-raising  areas  of  the  middle  and  northwestern  States,  and  ad- 
joining regions  of  Canada,  and  that  the  Xew  England  States  have  been 
comparatively  free  from  their  attacks,  though  this  is  perhaps  mainly  due 
to  the  li^ct  that  so  little  wheat  is  cultivated  there.  No  statistics  as  to  the 
losses  have  ever  been  collected,  either  by  the  State  or  national  govern- 
ments, but  they  have  been  sufficient  to  occasion  much  consternation  and 
alarm  at  certain  years.  By  reference  to  the  chapter  on  the  sui)posed 
I>erio<licity  in  its  attacks  or  years  of  maximum  abundance,  the  reader 
may  learn  approximately  by  tlie  history  of  the  past  how  often  its  more 
serious  attacks  may  be  probably  renewed. 

DESCEIPTION  OF  THE  HESSIAN  FLY. 

This  insect  belongs  to  the  Diptera  or  two-wmged  insects,  of  which 
the  common  house  fly  is  the  l>est-known  type.  It  belongs  to  the  family 
Ceddomyiilaej  a  large  grouj)  of  minute  flies,  resembling  the  crane  flies  or 
daddy-long-legs  (Tipulidae),  but  of  diminutive  form.  They  are  nearly  all 
gall-flies,  the  females  laying  their  eggs  by  means  of  the  soft  extensible 
end  of  the  body  which  slides  back  and  forth  like  the  joints  of  a  tele- 
scope. The  irritation  caused  by  the  egg  results  in  the  swelling  of  the 
stems  of  plants,  or  the  formation  of  tumors  or  galls  on  the  leaves  and 
buds.  The  Hessian  Fly,  as  we  shall  see  farther  on,  does  not  produce  true 
galls  in  this  way,  but  the  presence  of  the  insect  in  the  flaxseed  state, 
between  the  leaf  and  the  stalk,  causes  the  stem  to  swell,  and  the  leaves 
to  wither  and  die.    The  scientific  name  is  Cecidomyia  destructor  of  Say. 

The  female  (Plate  I,/;  II,  A.) — The  body  is  mther  slender,  uniformly 
dark  brown,  the  head  is  round,  but  somewhat  flattened,  the  eyes  are  black, 
the  wings  uniformly  dull  smoky  brown,  while  the  legs  are  paler  brown  than 
the  rest  of  the  upper  side  of  the  body.  The  body,  wings,  and  legs  are  pro- 
vided with  fine  hair-like  scales  (Plate  11,  J.,  c),  those  on  the  wings  being 
in  many  cases  quite  broad  and  ribbed,  somewhat  like  the  scales  on  the 
wings  of  a  butterfly  or  moth.  The  pale  brown  antennae  are  about  half 
as  long  as  the  body,  the  joints  are  very  distinct,  like  a  string  of  beads, 
each  one  being  oval-cylindrical.  There  are  seventeen  joints,  the  two 
basal  ones  being  large,  nearly  globular,  flattened  lengthwise,  and  nearly 
half  as  long  as  thick,  and  each  of  nearly  equal  size;  joints  3-5  are  longer 
than  the  remaining  oiics,  and  are  slightly  contracted  in  the  middle; 
the  remaining  6-17  gradually  decrease  in  length,  each  joint  being  provid- 
ed with  about  ten  hairs,  arranged  in  a  rude  whorl;  the  terminal  joint 
(Plate  II,  A,  a')  is  long  and  conical.  The  legs  are  of  the  same  color  as 
the  under  side  of  the  body,  being  a  little  paler  than  the  back.  The  ab- 
domen is  rather  full,  with  nine  well-marked  rings  tWizgegments,  the 
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paler  small  ovipositor  forming  the  tenth.  The  latter  is  one-half  as  thick  as 
the  ninth  segment,  and  about  two-thirds  or  quite  as  long;  is  slightly  sin- 
uous, and  a  little  smaller  at  the  end  than  at  the  base.  The  wings  are 
dusky,  with  a  fine  fringe  around  the  edge,  and  there  are  three  veins. 
The  subcostal  vein  ends  near  the  outer  third  of  the  wing;  the  median 
vein  arises  from  near  the  base  of  the  submedian  vein  and  runs  nearly 
parallel  to  the  subcostal  vein,  while  a  branch  (its  base  disconnected  with 
the  main  vein)  extends  along  the  middle  of  the  wing;  the  submedian  vein 
is  well  developed,  at  the  base  throwing  off  the  median  vein  at  a  little 
distance  from  the  base  of  thewing,  and  losing  itself  before  turning  down 
to  the  edge  of  the  wing.  The  length  of  tlie  tiy  is  2}  millimeters,  or  about 
one  line,  L  e.,  -fo  of  an  inch. 

The  male. — The  male  is  rather  smaller  than  the  female,  being  distin- 
guished by  the  long  slender  abdomen,  and  the  longer  and  more  hairy 
antennae.  The  joints  of  the  latter  (Fig.  A,  a",  a'")  are  twenty  in  number, 
oval,  the  terminal  one  conical,  and  all  x)rovided  with  a  few  hairs,  much 
longer  than  in  the  female,  and  arranged  in  a  decidedly  verticillate  man- 
ner. "The  abdomen  in  the  living  specimen  is  black  or  brownish  black, 
with  bands  at  the  sutures  both  above  and  beneath,  of  a  bi-Ick  red,  tawny 
yellow,  or  grayish  color,  varying  in  their  width  as  this  part  of  the  body 
is  more  or  less  distended."  (Fitch.)  The  claspers  at  the  end  of  the  body 
are  stout,  much  more  so  than  in  CeckJomym  Je^mnlnicola  of  the  clover. 

The  egg  (Plate  I,  «,  enlarged)  is  very  minute,  about  a  fiftieth  of  an 
inch  long,  cylindrical,  pointed  at  each  end,  the  shell  shining  and  trans- 
parent, the  egg  being  of  a  pale  red  color. 

The  larva. — After  remaining  about  four  days  in  the  egg  state,  the  larva 
or  maggot  of  the  Hessian  Fly  hatches,  and  is  of  the  form  represented  by 
Plate  I,  Fig.  h,  and  Plate  II,  Fig.  B,  B«,  Bb,  Be. 

The  body  is  soft,  Smooth,  shining,  oval  cylindrical,  beneath  a  little 
flattened,  and  consists  of  twelve  segments  besides  the  head,  the  latter 
soft,  fleshy,  and  but  slightly  separated  from  the  body,  with  very  rudi- 
mentary mouth -parts  (jaws,  &c.).  The  rings  or  segments  are  moderately 
convex  and  tolerably  distinct  from  one  another ;  the  sutures  between 
the  segments  in  the  living  larva  being  indicated  by  faint  transverse 
lines  of  a  greenish  brown  hue,  according  to  Fitch,  who  also  states  that 
the  mature  worm,  freshly  taken  from  the  roots  of  the  wheat,  measures 
about  0.15  of  an  inch  in  length  by  O.OG  inch  in  width.  Mr.  Riley  informs 
us  that  there  are  nine  pairs  of  minute  spiracles,  which  appear  as  yellowish 
rounded  tubercles. 

Tlie  pxiparium  or  Jiuxseed  state  (l*lxte  I,  Fig.  c,  Plate  II,  Fig.  D). — 
When  fully  grown  the  larva  is  ready  to  transform  into  the  third  or  pupa 
stage  of  its  transformations.  The  body  turns  brown,  and  finally  of  a 
bright  chestnut  color,  while  the  skin  loses  all  appearance  of  sutures,  and 
assumes  a  rude  spindle-shaped  form,  somewhat  larger  than  the  larva. 
This  brown  case  protects  the  growing  pupa  within  the  skin  of  the  latter, 
finally  separating  from  the  cast  larva  skin,  called  the  pupa-case  or 

*  Digitized  by  V^OiJ^lV:: 
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pupariiimy  and  wliicli  serves  as  a  sort  of  cocoon  to  protect  the  pale,  soft- 
bodied  pupa  witliiu.  While  many  two-winged  gall-flies  are  protected  by 
the  galls  within  whicli  they  live,  others,  like  the  larval  whetit  and  clover, 
seeil  midge  and  the  pitch-pine  midge,  spin  true  cocoons  of  silk;  and  the 
Hessian  Fly  is  the  only  species  of  the  genus  or  family,  so  far  as  we  know, 
which  assumes  this  puparium  state,  being  peculiar  to  the  house  fly  and 
other  si>ecie  of  Muscidae  and  allied  families,  in  which  the  pupa  is  said 
to  be  coarctatc,  l.  e.,  protected  by  the  cast  dried  brown  skin  of  the 
maggot  or  larva. 

From  the  deci<led  resemblance  to  a  flaxseed  tlie  insect,  when  at  this 
stage  of  its  transformations,  is  said  to  bo  in  the  "flaxseed"  state.  It  is, 
however,  rather  flatter  than  a  flaxseed,  being  pinched,  as  it  were,  at  the 
head  end  of  the  body.  I  have  taken  the  semi-pupa  or  incompletely- 
formed  pupa  from  the  flaxseed  December  1.  In  this  flaxseed  state  the 
partly-formed  pupa  resides  during  the  Ave  winter  months  of  the  year. 

In  early  spring,  during  warm  weather  in  April,  the  semi-i)upa  rapidly 
transforms  into  the  complete  pupal  or  chrysalis  state. 

The  pupa  (Plate  II,  ('). — As  we  have  not  personally  observed  the  mode 
in  which  the  fly  issues  from  the  x>upa  and  its  case,  we  extracit  the  follow- 
ing account  from  Fitch.*  By  the  time  the  insect  reaches  the  pupa  state 
the  flaxseed  case  has  became  (juite  brittle,  oreaking  asunder  trans- 
versely if  rudely  handled,  one  of  its  ends  slii)ping  ofl*  from  the  insect 
within,  like  a  thimble  from  the  end  of  the  flnger. 

The  timo  for  its  last  trausformation  having;  arrived,  tlio  pupa,  by  writhing  aud  bend- 
ing its  body,  breaks  o])eu  its  puparium  or  Haxseed  case,  crawls  from  it,  and  works  its 
way  upward  within  the  sheath  of  the  U'af  until  it  comes  to  some  cleft  in  the  now 
dead,  brittle,  and  elastic  straw.  Throuj^h  this  cleft  it  crowds  its  body  until  all  excex)t 
the  tip  of  the  abdomen  is  protruded  into  the  air,  tli(»  (elasticity  of  the  straw  causing 
it  to  close  together  upon  the  tip  of  the  abdomen  sutficiently  to  hold  the  pupa  in  this 
situation  secure  from  falling  to  the  ground;  and,  as  if  to  preserve  the  body  in  a  hor- 
izontal positicm,  the  feet  are  slightly  separated  from  the  abdomen  and  directed  oblicpiely 
downwards,  with  their  tips  i)re8sed  against  the  side  of  the  straw,  thus  curiously  serv- 
ing, like  the  brace  to  a  beam  or  to  the  arm  of  a  signpost,  to  support  the  body  from 
inclining  downwards.  Thus  securely  fixed  and  now  freely  exposed  to  the  drying  in- 
lluence  of  the  atmosphere,  the  outer  membrane  of  the  pupa  exhales  its  moisture,  and, 
as  it  becomes  dried,  cracks  apart  upon  the  back  or  upper  side  of  the  thorax.  Out  of 
this  opening  the  inclosed  lly  protrudes  its  head  and  thorax,  more  and  more,  as  it  grad- 
ually witlidraw^sits  several  members — the  antennae,  wings  and  legs — from  the  sheaths 
in  which  they  are  respectively  enveloped — a  process  analogous  to  that  of  withdrawing 
the  hand  and  its  several  fingers  from  a  tight  glove — until  at  length,  entirely  freed 
from  its  pupa-skin,  the  fly,  now  perfect  in  all  its  parts,  usually  walks  a  few  steps 
further  up  the  straw,  where  it  pauses  for  its  body  an<l  members  to  acquire  more  firm- 
ness and  strength  by  the  further  evaporation  of  their  moisture,  after  which  it  is  ready 
to  spread  its  wings  and  mount  into  the  air. 

The  Hessian  Fly  is  easily  distinguishable  in  all  its  stages  from  the 
wheat  midge,  which  belongs  to  a  different  genus,  Dlplosis  (D.  tritiei  of 
Kirby).  The  wheat  midge  is  orange-colored,  has  a  stouter  body,  with 
clear,  tnmsparent,  and  much  broader  wings,  and  pale-yellow  legs,  while 
the  larvae  are  orange-colored,  and  live  crowded  around  the  wheat-grains 
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d  some  of  the  volunteer  wheat, 

Jars,  and — 

III  «'^;^s  laid  by  these  flies  ou  the  same 

-r  llirs  and  their  egf^  to  several  of  his 

;tosit«'d  in  July,  the  flaxseed  state  assumed 

;  xkI  of  flies  in  October.     This  is  certainly  a 

'ii.'i!  broods  are  possible  under  favorable  con- 

.V,  nay  j;eucrally  must,  wait  till  September  to 

iity  to  breed  their  mischief  much  earlier,  even 

'<•  a  Ijite  brood  of  flies  which  will  be  in  readiness 

>  «lonbt,  too,  as  in  the  case  of  all  insects,  varying 

-^  I  I rtM)r  retard  the  various  transformations.     (Lec- 

[0  I,  e,  the  tiy  of  its  natural  size  engaged 
I  of  wheat).    The  mode  of  oviposition  has 
1 1    Uorrick: 

1^     iTnises  or  furrows  of  the  upiier  surface  of  the  leaves 

1 1  i|ii  d  part)  of  the  young  wheat  plant.     While  depositing 

.*    w  uh  livr  head  towards  the  point  or  extremity  of  the  leaf, 

T(i»nvrcT»  the  point  and  where  the  leaf  joins  and  surrounds 

t.niTiil   una  single  leaf  varies  from  a  single  egg  up  to  thirty, 


•fik  »^Jl,^  s  tiiiit  — 

'I*  y}  UxX"^  fijk>n*  tfjiiu  three  <^ggs  at  one  time  without  change  of  posi- 

ti»'ft*vjiU,V  h\y^  i^vvn,  and  generally  but  one.    In  case  she  lays  but  one 

Nt  II  i|(tHTlrr  ol"  ii  tninute,  and  less  than  a  half  a  minute  [to  lay  three, 

ifctl  IhM  witboiu  a  change  of  position  on  the  part  of  the  fly.    After 

•  t<»  dntsr  III  Imt  ovipositor  soon  to  extend  it  again,  at  the  same  time 

(  tilt*  imv,  two,  nr  three  eggs  that  are  next  to  be  laid.     She  then  flies 

' ,  nli^htiiij^  nHiifilly,  not  always,  with  head  towards  the  end  of  the  leaf. 

M  ^  tt»  v,i\H^  tln'  i'lz^H  oflf  the  jointed  ovipositor.    She  really  crowds  the 

'   I  OHU'lii"^  thr  It'll f,  \dien  by  friction  of  the  leaf  and  adhesion  of  the  egg 

III  |mh(  uliil<'  tln'  1^^^-tube  is  withdrawn.     If  the  second  and  third  are 

rr p na t j4  H h m » IK" f ; I  r  h m^  after  which  she  retracts  her  ovipositor,  restocks 

trirr*  U  di-[i*>,sii  iiiL^  ihv  fiital  germs  on  another  leaf.    I  say  usually  on  the 

*j,  ^ttv  niivumnxiiW^  *'ixk^  are  laid  on  the  stalk,  and  sometimes  on  the  under 

tK^\     I  1iavt)  ^ilisorvi*il  I  ]iat  the  fly  often  makes  many  unsuccessful  eflforts  to 

f  •  ^^  la  iuUieTi'  oil  T  lir  on  tor  face  of  the  leaf  before  she  succeeds.    I  have  seen 

)k  TtAtJ*^  JVir  two  jijiiiiircH  btflore  success  crowned  her  efforts.    The  fly  may  thus 

i\Si.mH*'iu'e  that  it  i^  i^susier  to  deposit  on  the  inner  or  upper  face  of  the 

ii»'*t  ftu  jLf<.^tit?rHlIy  ultofistk  til  fit  surface.    We  shall  see,  too,  in  the  sequel  that  it 

^  fur  the  pro^^M^^tiv^^  m'l^Ltot  that  the  egg  be  placed  on  the  upper  surface.     In 

f%*.f^  4iTy%  nw\ r  |i's^,  as  i  U*^  weather  is  cool  or  warm,  the  eggs  hatch.     (Lec- 


as  follows  the  process  in  the  Xew  York 


nii-v  ciiri^fnlly  stiidit  ■!  ilny  oviposition  of  the  Hessian  Fly,  closely  observing 
»l^  in  the  sir.'t  (*n  SI  vrnil  oi^^jtBions;  and  as  accurate  observations  on  this  point 
r%^\f  miidfl,  I  hrvrw  irli  nanBcribe  my  notes  of  several  years  ago: 

^i^pfMlt*^4  in  IrrtLriilar  vows  in  the  longitudinal  cavities  and  depressions  of 
^n\Kn  htM\vi.nHi  t  ft*'  ^[  m1  Is  uml  bheath  when  this  is  loose,  or  on  the  leaves  between 
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at  the  top  of  the  plant;  they  spiu  a  silk  round  genuine  cocoon,  smaller 
than  a  mustard  seed,  which  remains  in  the  ground  just  beneath  the  sur- 
face. So  it  will  be  seen  that  the  forms  and  habits  of  the  two  insects  are 
very  dissimilar,  and  that  they  need  not  be  confounded. 

HABITS  OF  THE  HESSIAN  FLY. 

Uaving  become  acquainted  with  the  appearance  of  this  two- winged 
gall-fly  in  its  different  stages,  we  are  now  prepared  to  study  its  habits; 
for  an  intimate  knowledge  of  how  it  comports  itself  as  an  egg,  larva, 
^*  flaxseed,''  and  perfect  winged  fly  is  absolutely  essential  to  the  farmer 
who  would  endeavor  intelligently  to  combat  this  pest. 

Number  of  broods. — The  Hessian  Fly  is  double  brooded;  the ''flax- 
seeds" or  pui)aria  being  found  on  the  winter  wheat  from  late  in  the  au- 
tumn, through  the  winter,  until  the  early  part  or  middle  of  April.  The 
^*  flaxseeds"  of  this  brood,  from  one  to  about  twenty  in  number,  are  situ- 
ated between  the  stalk  and  sheathing  base  of  the  leaf,  at  the  roots  of 
the  young  grain,  slightly  beneath  the  surface  of  the  ground. 

The  "flaxseeds"  of  the  second  generation  aft'ect  the  wheat  in  the  late 
spring  and  summer ;  but  are  situated  higher  up,.an  inch  or  two  above  the 
surface  of  the  ground,  at  the  lower  joints  of, the  straw. 

In  the  ordinary  course  of  nature,  therefore  [says  Fitch],  our  crops  of  winter  wheat  • 
ore  liable  to  two  attacks  of  the  Hessian  Fly,  one  generation  i*eared  at  its  roots  produc- 
ing another,  wiiich  occupies  the  lower  joints  of  the  stocks.  Thus  the  larvie  and  pupae 
are  present  in  it  almost  continually  from  the  time  the  tender  young  blades  appear 
above  tlie  ground  in  aiitumn  till  the  grain  ripens  and  is  harvested  the  next  summer. 
Our  spring  wheat,  on  the  other  hand,  can  roar  but  one  brood  of  these  insects ;  they 
consequently  resort  to  it  but  little,  if  at  all.  Nor  can  the  Hessian  Fly  sustain  itself 
except  in  districts  where  winter  wheat  is  cultivated  in  which  for  it  to  nestle  during 
the  autumn  and  winter. 

As  a  general  rule,  then,  there  are  two  broods  of  the  fly,  the  first  lay- 
ing their  eggs  late  in  April  and  in  May,  and  the  second  brood  of  flies 
ovipositing*  in  August,  during  September,  and  perhaps  a  few  early  in 
October.  Sometimes  the  flies  appear  earlier,  as  Professor  Cook,  who  ob- 
served the  insect  in  Michigan,  says  that  "  in  July  and  August  the  flies 
again  issue  forth,  and  the  cycle  of  changes  for  the  year  is  complete. 
Thus  we  see  that  the  flies  are  ready  for  work  in  the  fall,  much  before 
the  wheat  is  ready  for  them,  and  may  attack  a  volunteer  crop  long  be- 
fore the  usual  crop  is  above  ground  or  even  sown." 

A  third  brood  may  sometimes  ajypear^  as  shown  by  Mr.  B.  Ilulick,  of  Mich- 
igan. According  to  Professor  (Jook,  Mr.  Ilulick  found  the  empty  "flax- 
seeds "  on  volunteer  wheat  in  September.  On  Professor  Cook's  expressing 
some  doubt  whether  the  fly  had  issued,  suggesting  that  it  might  be  the 
parasite  that  had  eaten  the  fly  and  come  forth,  as  the  time  appeafred  to 

*  Mr.  F.  S.  Sleeper  writes  us  that  ho  has  on  one  occasion  seen  the  Hessian  flies  lay- 
ing their  eggs  as  late  as  October  26.  In  February,  IbTd,  during  very  mild  weather, 
he  ol)scrve(l  them  laying  their  eggs  iu  February.     See  his  statcnients'farther  on. 
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him  too  short,  Mr.  Hulick  at  once  planted  some  of  the  volunteer  wheat, 
still  containing  the  "flaxseed,'^  in  close  jars,  and — 

Saw  many  of  the  flies  issue ;  and,  more,  had  eggs  laid  l)y  these  flies  on  the  same 
wheat  in  October.  Mr.  Huliek  showed  these  flies  and  their  eggs  to  several  of  his 
neighbors.  In  this  case  the  eggs  were  deposited  in  July,  the  flaxseed  state  assumed 
in  September,  from  which  came  a  thinl  brood  of  flies  in  October.  This  is  certainly  a 
very  important  matter,  as  it  shows  that  three  broods  are  possible  under  favorable  con- 
ditions. That  while  the  fall  flies  may,  nay  generally  must,  wait  till  September  to 
de^msit  eggs,  they  only  want  opportunity  to  bree<l  their  mischief  much  earlier,  even 
in  July  or  August,  and  thus  propagate  a  late  brood  of  flies  which  will  be  in  readiness 
for  even  the  latest  sown  wheat.  No  doubt,  too,  as  in  the  case  of  all  insects,  varying 
degrees  of  heat  or  cold  will  a-jcelerate  or  rt^ard  the  various  transformations.  (Lec- 
ture, Slc,  p.  9.) 

Mode  of  egg  laying  (so(3  Plate  I,  e,  the  fly  of  its  natural  size  engaged 
in  lapiig  its  eggs  on  the  leaf  of  wheat).  The  mode  of  oviposition  has 
thus  been  described  by  Mr.  Herrick : 

The  eggs  are  laid  in  the  long  creases  or  furrows  of  the  upi>er  surfiwe  of  the  leaves 
(i.  e.,  the  blade  or  strap-shaped  part)  of  the  young  wheat  plant.  While  depositing 
her  eggs  the  insect  stands  with  her  head  towards  the  point  or  extremity  of  the  leaf, 
and  at  various  distances  l)etween  the  point  and  where  the  leaf  joins  and  surrounds 
the  stalk.  The  number  found  on  a  single  leaf  varies  from  a  single  e^g.  up  to  thirty, 
or  even  more. 

Professor  Cook  says  that — 

The  fly  very  rarely  lays  more  than  three  eggs  at  one  time  without  change  of  posi- 
tion. She  more  firequently  lays  two,  and  generally  but  one.  In  case  she  lays  but  one 
it  takes  less  than  a  quarter  of  a  minute,  and  less  than  a  half  a  minute  [to  lay  three, 
when  they  are  all  laid  without  a  change  of  position  on  the  part  of  the  fly.  After 
laying  she  seems  to  draw  in  her  ovipositor  soon  to  extend  it  again,  at  the  same  time 
crowding  into  it  the  one,  two,  or  three  eggs  that  are  next  to  be  laid.  She  then  flies 
to  another  leaf,  aUghting  usually,  not  always,  with  head  towards  the  end  of  the  leaf. 
She  then  appears  to  wipe  the  eggs  off  the  jointed  ovipositor.  She  really  crowds  the 
egg  till  the  end  touches  the  leaf,  when  by  friction  of  the  leaf  and  adhesion  of  the  egg 
the  latter  is  held  fast  while  the  egg-tube  is  withdrawn.  If  the  second  and  third  are 
to  be  laid  she  repeats  the  operation,  after  which  she  retracts  her  ovipositor,  restocks 
it,  and  in  a  trice  is  depositing  the  fatal  germs  on  another  leaf.  I  say  usually  on  the 
upper  surface,  for  occasionally  eggs  are  laid  on  the  stalk,  and  sometimes  on  the  under 
side  of  a  leaf.  I  have  observed  that  the  fly  often  makes  many  unsuccessful  efforts  to 
cause  the  egg  to  adhere  on  the  outer  face  of  the  leaf  before  she  succeeds.  I  have  seen 
a  fly  work  thus  for  two  minutes  before  success  crowned  her  efforts.  The  fly  may  thus 
learn  by  experience  that  it  is  easier  to  deposit  on  the  inner  or  upper  face  of  the 
blade,  and  so  generally  choose  that  surface.  We  shall  see,  too,  in  the  sequel  that  it 
is  better  for  the  prospective  maggot  that  the  egg  be  placed  on  the  upper  surface.  In 
four  to  ten  days,  more  or  less,  as  the  weather  is  cool  or  warm,  the  eggs  hatch.  (Lec- 
ture, p.  7. ) 

Mr.  C.  V.  Riley  describes  as  follows  the  process  in  the  New  York 
Tribune : 

I  have  very  carefully  studied  the  oviposition  of  the  Hessian  Fly,  closely  observing 
the  female  in  the  act  on  several  occasions ;  and  as  accurate  observations  on  this  point 
are  not  easily  made,  I  herewith  transcribe  my  notes  of  several  years  ago : 

Eggs  deposited  in  irregular  rows  in  the  longitudinal  cavities  and  depressions  of 
wheat  stalks  between  the  stalk  and  sheath  when  this  is  loose,  or  on  the  leaves  between 
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the  uatui'al  ridj^c  or  carina;  of  tlio  upper  surface,  this  last  being  the  more  common 
habit.  Ordinarily  there  are  from  five  to  ten  in  a  row,  but  sometimes  more.  Each  egff 
.02  inch  long,  cylindrical,  rounded  at  each  end,  soft,  translucent,  and  pale  orange  red 
in  color.  Before  hatching,  the  pale  sides  of  the  inclosed  larva  show  through  the  shell. 
Larva  hatched  in  four  days ;  crawls  down  leaf  to  base  of  sheath,  which  on  young 
grain  is  at  crown  of  root.  The  orange-red  color  is  soon  lost,  and  the  larva  becomes 
I)ale,  translucent,  and  plumj),  sinking  more  or  less  into  the  stalk  by  the  depleting 
process  kept  uji. 

In  an  article  in  a  Saint  Louis  paper  I  described,  last  June,  the  process  of  ovijjosition 
on  the  leaves,  and  my  own  observations  in  Missouri  accord  entirely  with  those  of  E. 
Tilghman  recorded  in  1620,  and  of  E.  C.  Herrick  in  1844,  and  quoted  by  Fitch  in  his 
essay  on  the  Hessian  Fly  (Albany,  184()),  with  the  exception  that  they  do  not  mention 
the  exceptional  habit  of  pushing  the  eggs  between  the  sheath  and  the  stalk,  owing 
doubtless  to  the  fact  that  their  observations  were  made  solely  on  the  autunm  l)rood 
of  Hies  ovipositing  on  the  young  plants,  the  habit  being  more  common  in  the  early 
summer  brood  when  the  plants  are  larger. 

Mr.  William  StroDg,  of  Kalamazoo  County,  Michigau,  thus  clescribes 
the  process,  adding  some  particulars  of  interest : 

I  have  seen  the  wheat  i)lant  with  many  of  the  maggots  at  work  before  there  was 
any  stalk  for  the  fly  to  lay  its  eggs  on,  by  introducing  its  extensile  abdominal  tip  under 
the  leaf  sheath.  Even  this  fall  I  have  seen  this  very  thing  when  there  was  as  yet  but 
one  shoot  from  the  kernel  having  but  three  leaves,  the  wheat  having  been  sowed  not 
more  than  three  weeks.  I  have  seen  these  maggots  when  too  small  to  be  seen  without 
the  aid  of  a  glass,  so  low  down  toward  the  kernel,  which  was  sowed  with  a  drill,  that 
if  the  fly  had  dexwsited  the  eggs  under  the  leaf  on  the  stalk,  if  there  had  been  one 
there,  she  would  have  been  obliged  to  use  a  spade  to  dig  to  get  a  chance.  I  am  not 
the  only  one  who  believes  that  the  egg  is  laid  on  the  leaf  and  hatches  there,  when  the 
small  maggot  works  its  way  down  inside  of  the  leaf  as  low  as  possible.  If  there  should 
be  fifteen  or  twenty  on  one  leaf  (not  a  large  number  to  find  the  past  year  under  one 
leaf),  of  course  as  they  took  their  places  they  would  be  somewhat  in  rows,  but  they, 
of  course,  are  not  the  **eggs  placed  in  the  longitudinal  grooves  of  the  stalk." 

In  Solon  Robinson^s  "Facts  for  Farmers,"  page  214,  we  read :  "The  female  deposits 
her  eggs  soon  after  the  wheat  begins  to  grow,  *  *  *  in  the  ea^ities  between  the 
little  ridges  of  the  blades.  In  from  four  to  fifteen  days  the  eggs  hatch  and  the  dimin- 
utive maggots  work  down  into  the  leaf  sheath  and  there  spend  the  winter."  In  the 
Kalamazoo  Telegraph  for  November  7,  this  year,  are  a  few  lines  upon  the  Hessian  Fly 
by  M.  B.  Batcham,  of  Ohio.  He  is  too  well  known  to  need  an  introduction  at  this 
time.  He  says:  "In  the  spring,  with  the  first  warm  weather,  the  fly  ^viU  come  forth 
and  deposit  its  eggs  upon  the  leaf,  which  will  then  soon  hatch,  when  the  worms, 
crawling  down  the  leaf,  feed  upon  the  stalk,  injuring  its  growth,  often  causing  it  to 
die."  A  reason  given  by  some  why  the  fly  does  not  injure  red  wheat  as  much  as  white 
is  because  the  leaf  of  the  red  grows  so  long  and  slants  do^vn  from  the  shoot  so  that  * 
when  the  egg  hatches  the  maggot  works  down  the  wrong  way,  falls  to  the  ground, 
and  so  many  fail  to  harm  the  wheat. 

A  writer  in  the  Country  Gentleman,  Mr.  Caleb  S.  Fuller,  of  Jaekson 
County,  Michigan,  says : 

The  fly  commences  as  soon  as  the  wheat  is  up  an  inch  high.  I  placed  in  a  glass 
fruit  jar  some  stools  of  wheat  which  was  sown  on  the  3Ist  of  August,  and  about  tbe 
15th  of  October  the  fly  hatched  out  of  the  brown  eggs  [puparia]  which  were  in  the 
wheat  in  large  numbers,  and  was  a  lively  little  black  fellow  al)out  one-eighth  of  an 
inch  long.  Now,  if  the  eggs  were  deposited  about  the  Hth  of  September,  as  that  is  as 
soon  as  the  wheat  would  be  large  enough  for  them,  it  would  give  them  about  37  days 
to  mature  so  as  to  fly  again,  though  they  might  hatch  a  little  sooner  or  later  in  the 
open  field.     I  cannot  say  as  to  that ;  have  no  certain  means  of  knowing.*  t 
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The  flies  of  the  second  brood  are,  iu  Southern  Michigan,  ready  to  de- 
posit their  eggs  late  in  April  or  early  in  May  "on  spring  wheat  or  barley 
which  is  snffi.  iently  advanced,  in  lieu  of  which  they  deposit  on  the  wheat 
again,  not  on  the  basal  or  radical  leaver,  but  on  the  leaves  which  will 
l)e  above  the  first  or  second,  rarely  the  third,  joints.^    (Cook.) 

HahitH  of  the  larva. — As  soon  as  the  footless  larva  or  maggot  hatches, 
it  makes  its  way  down  the  leaf  to  the  base  of  the  sheath,  which,  in  the 
young  winter  wheat,  is  at  the  crown  of  the  root. 

Here  [says  Herrick]  it  fastens,  lengthwise,  and  head  downwards,  to  the  tender  stalk, 
and  lives  up<m  tht^  sap.  It  does  not  gnaw  the  stalk,  nor  does  it  enter  the  central  cav- 
ity thereof;  hut,  as  the  larv^a  increases  iu  size,  it  gradually  hccomes  imheddod  in  the 
snhstauee  of  the  stalk.  After  taking  its  station,  the  larva  moves  no  more,  gradually 
loses  its  reddish  color  and  wrinkhMi  appearance,  hecomes  jdump  and  torpid,  is  at  first 
senii-transluccnt,  and  then  more  and  more  clouded  with  intestinal  white  spots;  and 
when  near  maturity,  the  middle  of  the  intestinal  parts  is  of  a  greenish  color.  In  five 
or  six  weeks  (varying  with  the  season)  the  larva  begins  to  turn  brown,  and  soon  be- 
comes of  a  bright  cht'stuut  color,  bearing  some  rcsamblance  to  a  fiaxsecd. 

EFFECT  OF  THE  WOEH  OR  LARVA  OU  THE  WHEAT. 

As  has  been  stated,  the  worm  in  autumn  lies  at  the  sheathing  base  of 
the  leaves  Just  above  the  roots,  at  or  near  the  surface  of  the  soil.  It  is 
easy  to  detect  the  flaxseed  from  its  large  size  and  chesnut-brown  color, 
by  separating  the  leaf  from  the  stalk  of  the  young  wheat  in  October 
and  November,  when  the  worm  has  stopped  feeding  and  is  incased  in 
its  brown  sack.  Scattered  shoots  will  be  found,  withered  and  changed 
to  a  light  yellow  color,  and,  as  Fitch  observes,  strongly  contrasting  w  ith 
the  rich  green  of  the  vigorous  uninjured  plants.  (See  Plate  I,  represent- 
ing a  healthy  stalk  on  the  right  and  a  dwarfed  plant  on  the  left,  con- 
taining three  flaxseeds,  with  the  leaves  partly  withered.)  The  worms, 
before  assuming  the  flaxseed  state,  rest  between  the  leaves  and  the 
stalk ;  their  soft  fleshy  undeveloped  mouth-parts  do  not  enal>le  them  to 
gnaw  the  surface  of  the  plant,  but  the  sap  is  supposed  to  be  absorbed 
directly  through  the  walls  of  the  body,  and  thus  they  are  said  to  feed\)y 
imbibition ;  this  weakens  the  plant  and  causes  it  to  become  unhealthy 
and  turn  yellow  and  die ;  moreover,  although  this  point  is  disputed  by 
Dr.  Fitch,  the  presence  of  the  worms  causes  the  formation  of  a  gall-like 
swelling  or  enlargement  of  the  stalk,  an  abnormal  growth  of  the  plant 
being  caused  by  the  slight  interruption  to  the  flow  of  the  sap.  Of  course 
when  six  or  a  dozen  of  these  comparatively  large  flaxseeds  are  lodged 
under  the  base  of  the  leaves  the  plant  turns  yellow  and  dies,  as  if  the 
roots  had  been  affected. 

How  a  field  of  winter  wheat  may  be  attacked  and  affected  by  the  Hes- 
sian Fly  may  be  seen  by  reading  the  following  account  in  the  Cultivator 
and  Country  Gentleman : 

Last  fall  the  appearance  of  the  wheat  plant  on  difterent  fields  and  locations  was 
verj-  different.  On  strong  and  level  lands,  little  hijury  was  shown.  Hilly  fiek^s,  or 
where  there  was  a  ridge  or  worn  point,  or  where  the  rock  cropped  nearer  the  surface. 
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the  wlKsat  appeared  injured  or  dead,  as  also  when  sown  after  spring  grain,  particu- 
larly oats.  That  the  tly  either  entei-s  the  gUDund  or  remaioH  in  the  dry  stubhle  till 
the  size  of  the  wheat  aft'ords  a  lodgment,  appears  true.  As  an  instance,  I  note  the 
following  facts:  An  acre  of  potato  ground  of  1870  was  sown  to  oats  in  1877.  It  was 
in  fair  condition,  and  a  heavy  crop  vras  secured.  Snrrounding  this  piece  of  oats  on 
three  sides  was  a  meadow,  the  highway  bordering  the  other  side.  A  good  crop  of 
hay  was  taken  in  June,  and  the  field  was  all  plowed  in  July.  The  after  cultivation 
was  the  same,  putting  the  field  in  an  excellent  condition  for  the  crop.  Seeding  was 
through  early  in  September,  and  in  a  few  days  the  whcde  field  was  nearly  covered 
with  the  growing  wheat,  and  was  very  much  admired,  both  for  its  beautiful  green 
and  its  superior  culture.  All  at  once  the  wheat  on  the  oat  .stubble  was  turning  very 
yellow,  in  strong  contrast  to  the  deep  green  on  the  surrounding  meadow.  In  the 
hollows,  on  the  accumulated  wash  of  ages,  the  wheat  was  very  large  and  kept  green 
and  growuig;  while  on  the  sharp  points  of  knolls  and  hard  clay  ridges,  it  was  nearly 
gone.  On  a  piece  of  new  laud  near  by,  where  never  a  kernel  of  ^cAn  was  grown  be- 
fore, no  fly  or  injurj'  could  be  seen. 

The  appearance  of  the  fly  was  general,  as  soon  as  one  or  two  leaves  gave  them  a 
lodgment.  Owing  to  the  superior  warmth  and  moisture  of  the  entire  fall  mouths, 
wlu»at  sowed  on  strong  land  tillered  largely.  The  insects  took  the  first  tiller  and 
stuck  to  it,  while  two  and  even  four  others  came  out  and  covered  the  ground.  On 
poorer  parts  of  the  field  the  plant  could  not  tiller  so  much,  and  here  the  injury  showt»d 
most.  U]»  to  this  date  the  crop  has  winteied  well,  a  deep  layer  of  snow  now  keeps 
insects  and  wheat  alike.  About  the  Ist  of  May  this  entire  brood  will  be  ready  to  de- 
posit their  eggs,  and  they  will  number  millions. 

That  a  field  of  wheat  may  recuperate  after  a  favorable  winter,  and 
how  such  a  field  looks  early  in  the  following  June,  is  well  brought  out 
by  the  following  extract  from  the  Prairie  Farmer : 

The  early  sown  wheat  that  was  badly  eaten  by  the  Hessian  Fly  last  fall,  but  whjeh 
has  been  apparently  entirely  recuperated  by  the  remarkably  favorable  winter  and 
spring  just  pas3e<l,  is  more  seriously  damaged  by  the  insect  than  many  faitners  are 
probably  aware  of.  I  visited  to  day  a  thirty-acre  field,  sowed  on  the  5th,  r>tlr,  and7tli 
days  of  St^ptember.  Early  in  October  it  looked  very  badly — was  yellow  and  showed 
bare  ground  in  many  places,  and  the  plants  for  a  long  time  seemed  to  be  dwindluig 
and.  growing  smaller.  The  fine  spring,  however,  brought  it  out  apparently  all  right. 
It  now  stands  five  feet  four  to  six  inches  high,  very  well  headed,  and  seemingly  good 
for  from  thirty  to  thirty-five  bushels  to  the  acre.  I  examined  the  field  carefully  in  t-en 
places,  taking  twenty  wheat  stalks  as  they  stood  in  the  drill  row  at  each  place,  with 
this  result :  Number  of  stalks  examined,  200 ;  number  of  stalks  containing  the  fly, 
134,  or  two-thirds  of  the  whole.  Many  of  the  stalks,  however,  had  only  one  larva,  and 
these  will  probably  not  be  much  affected  The  insects  are  all  of  full  size,  of  a  chest- 
nut color,  and  plainly  visible  in  the  lowest  joint  and  the  one  next  above — about  twice 
as  many  were  found  in  the  lower  joint  as  in  the  upper  one.  This,  I  suppose,  indicates 
a  loss  to  the  crop  of  from  30  to  50  per  cent. 

We  had  heavy  rains  on  the  8th,  9th,  and  lOth  of  September,  I  think,  which  sus- 
pended the  operation  of  seeding  till  the  r2th  or  after.  This  seems  to  be  the  dividing 
line,  separating  the  fields  badly  damaged  from  those  that  escaped  with  little  injurj-. 
In  a  part  of  the  same  field  (potato  ground)  sowed,  near  the  last  of  September,  with 
the  same  kind  of  wheat,  the  number  of  plants  examined  was  l(i0 ;  affected  with  fly, 
1*2.     In  other  fields  the  rate  was  four  to  six  to  the  hundred. 

Many  fields  of  Mediterranean  are  lodging.  The  Clawson  stands  well,  and  by 
reason  of  its  stiff  straw  and  vigorous  growth  promises  to  withstand  the  ravages  of  the 
fly  better  than  the  more  feebly-growing  and  w#aker-strawcd  sorts. 

AKVIXE  C.  WALES. 

Stark  County,  Ouu),  June  7. 
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Another  extract  from  the  Cultivator  and  Country  Gentleman  bears  di- 
rectly on  this  important  point. 

There  is  a  dispute  among  good  farmers  whether  wheat  injured  by  the  Hessian  Fly 
is  irreparably  damaged.  Mr.  F.  C.  Root  thinks  it  is,  as  he  says  when  the  central  stalk 
is  eaten  out  the  plant  is  either  dead,  or  able  to  make  only  a  feeble  growth.-  If  it 
makes  a  head,  it  will  perfect  only  one  or  two  seeds  to  a  plant.  Mr.  Jesse  Dewey  quali- 
fies this  statement  thus :  If  the  land  is  rich  enough^  though  the  central  stalk  be  injured, 
the  wheat  plant  will  stool,  and  from  its  side  roots  send  up  stalks  and  perfect  a  fair 
crop.  I  have  no  doubt  that  both  of  these  excellent  farmers  are  right.  On  the  great 
majority  of  fiehls,  the  injury  to  the  wheat  plant  in  the  fall  means  the  destruction  of 
the  crop.  When  the  central  plant  has  been  injured,  the  side  shoots  have  not  enough 
vitality  to  perfect  much  seed*  Yet  there  may  be  land  rich  enough  to  make  a  crop  from 
the  second  growth,  provided  the  Hessiail  Fly  next  spring  is  not  numerous  enough  to 
do  serious  damage.  Very  much  now  depends  on  the  character  of  the  coming  winter. 
A  season  which,  under  ordinary  circumstances,  would  be  favorable,  may  also  save 
myriads  of  Hessian  Flies.  There  was  mucljmore  "  crinkled"  wheat  last  summer  than 
usual,  and  I  have  little  doubt  that  the  cause  is  to  be  found  in  the  hea^y  mantle  of 
snow,  which  preserved  a  greater  number  than  usual  of  the  Hessian  Flies  through  the 
winter.  The  wheat  crop  this  fall  would  have  suflfered  more  than  usual  in  any  event, 
but  the  evil  has  been  greatly  aggravated  by  the  warm  and  generally  dry  weather  after 
wheat-sowing.  We  had  no  killing  frost  until  near  November,  nor  frost  of  any  kind 
until  the  middle  of  October.  With  frosts  in  their  usual  season,  and  not  sowing  too 
late,  there  need  be  little  danger  from  the  Hessian  Fly.  But  it  is  the  poorness  of  the 
soil  which  leads  farmers,  year  by  year,  to  sow  their  wheat  earlier  in  onler  to  get  a 
larger  growth.  Making  the  soil  richer  removes  the  difficulty  by  removing  its  original 
and  principal  cause. — W.  J.  F.,  Mouroa  County,  N.  Y. 

IHFLUENCE   0?  THE  WEATHER  AND  FAVORABLE  AND  UIIFA- 

VORABLE  SEASONS. 

To  properly  discuss  this  very  important  subject  would  require  an  inti- 
mate knowledge  of  the  meteorological  conditions  and  the  relative  abun- 
dance or  rarity  of  the  Hessian  Fly  during  each  year  since  its  first  ap- 
pearance in  this  country  in  177G.  All  that  we  can  say  with  our  present 
exceedingly  imperfect  knowledge  bears  but  slightly  on  this  point  and 
must  be  considered  as  simply  provisional.  We  may  here  quote  from 
the  Ctiltivator  and  Country  Ge?ifZe7?ia/t  what  has  been  stated  by  i\Ir.  Kiley 
in  speaking  of  the  condition  of  the  Hessian  Fly  in  1877  : 

The  Hessian  Fly  is  rather  an  insect  of  moist  climates  and  mild  latitudes ;  and  there- 
fore, unlike  the  chinch  hug,  its  multiplication  has  heen  favored  by  the  cool  and  wot 
summers  and  autumns  of  the  last  three  years.  While  the  rainy  period  which  as  a  gen- 
eral statement  may  he  said  to  have  commenced  in  May,  1675,  and  continued  to  the 
present  date,  and  during  which  time  there  have  neither  been  severe  droughts,  nor  con- 
tinned  summer  heats,  the  chinch-bug  has  so  nearly  disappeared  that  its  depredations 
have  been  scarcely  noticed,  the  Hessian  Fly  has  developed  and  thrived,  aud  to  the 
extent  that  if  the  weather  favors — that  is,  if  from  now  to  harvest  it  should  con- 
tinue cool  and  moist  ©r  warm  and  wet — the  damage  likely  to  be  done  to  the  incoming 
and  the  following  crop  can  scarcely  be  estimated.  But  if  dry  weather  prevails  from 
this  time  to  harvest,  the  damage  done  can  hardly  be  considerable— and  if  it  should 
turn  very  dry  and  hot,  all  danger  from  serious  depredations  frova  him  may  be  cast  out 
of  the  account,  in  measuring  the  outcome  of  the  crop — since  a  certain  amount  of 
moisture  is  absolutely  necessary  for  the  successful  development  of  the  several  stages 
in  the  growth  and  progress  of  this  insect  scourge.  But  then  Professor  Riley  warned 
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mo  against  drawing  final  conclusions  on  Insufficient  data,  it  being  quite  possible  that 
other  forces  and  causes  appearing  might  bring  about  a  quite  difi'ereut  and  unexpected 
result.  Nevertheless,  there  are  many  reasons  for  expecting  a  dry  spring,  a  \rarm 
harvest,  and  a  hot  summer,  and  comparatively  trifling  damage  to  be  done  by  the  fly  on 
the  wheat  harvest  of  1878. — W.  J.  F. 

That  this  fly  flourishes  best  in  a  rather  warm  and  moist  season,  is 
shown  by  iti5  habits.  The  flies  hover  in  the  spring  and  autumn  over  the 
wheat-flelds  in  countless  numbers,  especially  at  morning  and  evening, 
avoiding  the  direct  heat  of  the  sun. 

PARASITES  OF  THE  HESSIAN  FLY. 

How  useful,  nay  indispensable,  parasitic  insects  may  prove  in  keeping 
the  noxious  ones  within  due  limits  is  well  illustrated  by  the  case  of  this 
ily,  for  whenever  it  suddenly  disappears  from  a  given  locality,  this  is 
usually  due  to  the  attacks  of  its  parasites,  and  especially  one  Chalcid 
ily,  the  Scmiotellm  destructor^  first  described  by  Say. 

This  is  a  hymenopterous  insect,  having  four  wings  and  belonging  to 
the  same  order  of  insects  as  the  saw-flies,  four- winged  gall-flies  (Cynips)^ 
the  larger  ichneumons,  and  the  wasps  and  bees.  It  is  a  member  of  the 
family  Chalcidcc.  As  stated  in  our  Guide  to  the  Stv^y  of  Insects^  this  is 
a  group  of  great  extent,  the  species  being  of  small  size ;  they  are  often 
of  shiny  colors,  as  the  name  of  the  principal  genus  implies,  being  either 
bronze  or  metallic.  They  also  have  elbowed  antenna?  with  from  six  to 
fourteen  joints,  and  the  wings  are  often  deficient  in  veins.  The  abdo- 
'  men  is  usually  smaller,  and  composed  of  seven  rings  in  the  male,  and  of 
six  in  the  female,  the  latter  often  having  a  short  but  visible  ovipositor, 
a  horny  tube  consisting  of  three  pairs  of  stout  bristles  closely  united 
and  forming  a  quite  solid  tube.  Some  species  are  wingless.  There  are 
1,200  species  of  the  family  known  in  Europe,  and  there  are,  in  all  prob- 
ability, at  least  1,000  in  the  United  States.  Few  of  them  are  over  a  line 
in  length. 

SemiotelUis  destructor^  male.  (Plate  I.  Fig.  i  much  enlarged.)  The 
head  is  transversely  oblong,  or  rather  cubical,  being  rather  wider  than 
long,  and  slightly  broader  than  the  thorax  when  seen  from  above,  being 
full,  somewhat  lounded  in  front,  and  hollowed  out  behind  next  to  the 
thorax.  The  eyes  are  dull  red,  reaching,  when  seen  above,  behind  the 
middle  of  the  head.  The  antennas  are  elbowed,  and  when  bent  back 
reach  to  about  the  middle  of  the  thorax ;  they  are  yellow  on  the  basal 
half,  black  beyond.  For  a  further  account  of  the  antennae  we  quote  as 
follows  from  Fitch,  our  specimens  being  defective  in  this  respect : 

In  the  male  they  are  of  uniform  thiekncss  through  their  entire  length.  Viewed 
with  a  common  magnifier  they  appear  ten-jointed,  though  the  last  joints  are  usually 
so  compacted  that  in  the  dried  specimen  the  full  numher  cannot  be  distinctly  discerned. 
When  highly  magnified  two  small  additional  transverse  joints  may  usually  be  dis- 
cerned, more  or  less  distinctly,  between  the  second  and  the  third  joints,  of  which  the 
first  is  rather  smaller  than  the  second.  The  joints  are  slightly  longer  than  thick,  and 
rather  narrower  towards  their  bases.  The  second  joint  is  longer  than  the  others,  its 
length  being  about  double  its  thickness.    The  last  joint  is  more  than  twice  as  long  as 
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tliick,  its  apex  appearing  to  he  cut  off  traiiaversely,  witli  a  minute  teat -like  process 
protruded  tlierefroni. 

The  thorax  is  about  twice  as  long  as  broad,  and  widest  at  the  inser- 
tion of  the  fore-wings;  like  the  head,  the  crust  is  coarsely  punctured. 
The  fore-wings  are  broad,  triangular,  well  rounded  externally ;  the  sub- 
costal vein  is  very  thick,  being  strongly  marked,  and  after  joining  the 
costal  or  front  edge  of  the  wing  for  a  short  distance,  just  beyond  the 
middle  of  the  wing,  is  bent  in  towards  the  middle  of  the  wing,  ending 
in  a  knob-like  expansion  with  a  slight  point  extending  towards  the  cos- 
tal edge  of  the  wing.  Fitch  represents  a  slightly  marked  vein  extend- 
ing to  the  outer  edge  of  the  wing,  but  this  is  absent  in  some  specimens. 
There  is  an  incomidete  median  and  subaiedian  vein,  only  perceptible 
under  strong  magnifying  powers,  the  base  of  the  median  being  quite 
disconnected  from  the  submedian.  In  one  of  my  specimens  there  was 
no  vein  extending  from  the  subcostal  knob  to  the  end  of  the  wing. 

The  legs  are  pale  straw-yellow,  the  fore  shank-joints  (tibiii?)  and  toe- 
joints  (tarsi)  brownush  ;  the  third  hip-joints  (femora)  are  dusky  on  the  ba- 
sal half,  while  the  hind  terminal  tarsal  joints  are  brown.  The  abdomen  is 
small,  black,  while  the  head  and  thorax  are  bright  metallic  green,  some- 
times blue.  The  abdomen  is  also  smooth  and  polished,  much  flattened, 
oval,  not  so  wide  as  the  thorax,  broad  at  the  end  and  suddenly  pointed 
(mucronate)  at  the  tip.  It  has  a  large  yellowish  patch  on  the  upper 
and  under  side  of  the  second  segment.  Length  of  the  body  2-2?  milli- 
meters (.08-.11  inch). 

The  female  differs  in  her  greater  size  and  rather  slenderer  body,  and 
the  more  club-shaped  autennie,  the  terminal  joint  being  twice  as  long  as 
thick.  The  abdomen  is  as  long  and  as  wide  as  the  thorax,  ending  in 
a  long  sharp  point,  the  short  but  distinct  ovipositor  extending  slightly 
beyond  the  tip  of  the  body.  There  is  a  slightly  marked  pale  spot  above 
on  the  second  segment.    Length  2|-3  millimeters  (.10-.12  inch). 

This  parasite  was  first  described  by  Say,  his  specimens  occumng  at  or 
near  Philadelphia;  it  was  observed  by  Herrick  in  1833,  in  Connecticut, 
and  in  1877  we  bred  it  from  puparia  of  the  Hessian  Fly  received  from 
Ohio;  and,  as  stated  by  Professor  Cook,  it  is  sufficiently  abundant  in 
Michigan  to  destroy  the  Hessian  Fly  in  great  numbers,  and  is  prob- 
ably distributed  throughout  the  Hessian  Fly  area. 

So  destructive  is  this  and  other  parasites  to  the  Hessian  Fly  that  as 
early  as  1841  Herrick  claimed  that  in  Connecticut  ^'a  very  large  propor- 
tion, probably  more  than  nine-tenths^  of  every  generation  of  the  Hessian 
Fly  is  destroyed  by  i)arasites."  This  work  is  mainly,  we  doubt  not,  done 
by  the  chalcid  parasite  under  consideration.  It  is  to  this  insect  more 
than  to  any  other  means  in  nature  that  we  owe  the  general  immunity  in 
certaiji  years  from  the  attacks  of  the  Hessian  Fly  in  most  wheat  regions, 
and  to  this  cause  that  during  certain  years  the  fly  is  kept  wholly  within 
bounds.  Few  people,  even  naturalists,  have  any  adequate  idea  of  the 
good  done  bj'  these  minute  paraisites.    What  was  the  fact  in  Connecticut, 
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in  1841,  and  the  few  years  preceding,  has  been  the  case  in  Michigan, 
according  to  Mr.  F.  S.  Sleeper,  of  Galesburg,  Mich.,  who  writes  us  that 
the  Hessian  Fly  was  nearly  exterminated  in  Kalamazoo  Countj'  by 
Semiotellm  destructovy  nearly  all  the  "flaxseeds"  in  the  crop  of  1877 
having  been  destroyed  by  this  friendly  parasite.  He  writes  us  that  in 
the  autumn  of  1877  he  found  these  parasites  in  the  wheat-fields  in  count- 
less numbers,  and  that  the  perfect  Hessian  Fly  was  diificult  to  find. 

No  one  since  Herrick  recorded  his  observations  has  made  very  care- 
ful observations  on  the  habits  of  these  parasites.    He  states  that: 

It  pierces  the  sheath  of  the  stalk  (making  a  hole  too  small  to  be  detected  by  a  pow- 
erful microscope),  and  deposits  an  egg  in  the  pui)a  within.  This  is  done  chiefly  in 
June.  The  perfect  insect  is  evolved  in  the  summer  and  autumn  succeeding,  eating  its 
way  through  the  puparium  and  the  sheath  of  the  leaf. 

Herrick  also  states  that  a  second  parasite,  very  similar  to  the  Semio- 
tellus  destructor,  "  but  with  mere  rudiments  of  wings,  is  sometimes  evolved 
from  the  pupce  of  the  Hessian  Fly.  I  am  in  doubt  whether  it  should  be 
considered  a  distinct  species  or  only  a  variety.'' 

A  third  parasite  was  reared  by  Herrick  in  Connecticut.  It  is  an  in- 
sect of  the  tribe  Chalcidicc^  whose  genus  he  did  not  determine.  Its  habits 
were  like  those  of  SemiotdluHj  and  wingless  females  of  this  species  were 
also  found. 

A  fourth  parasite,  uoticed  by  Herrick,  belongs  to  Latreille's  tribe 
Oxyuri^  but  the  genus  was  not  determined.  In  habits  it  agreed  with 
the  foregoing  parasites,  but  it  was  evolved  later  in  the  year.  Her- 
rick adds  that  all  the  parasites  mentioned  '^are  likewise  evolved  in  the 
spring  from  the  Hessian  Fly  pupje  of  the  summer  previous." 

The  fifth  parasite  has  quite  different  habits.  It  lays  its  eggs  in  those 
of  the  Hessian  Fly.    Herrick,  its  first  discoverer,  thus  speaks  of  it : 

The  insect  is  abundant  in  the  autumn.  I  first  saw  it  September  23,  183^5,  in  the  act 
of  depositing  its  eggs  in  the  eggs  of  the  Hessian  Fly.  From  subsequent  observations 
it  appears  that  four  or  five  eggs  are  laid  in  a  single  egg  of  the  Hessian  Fly.  The  lat- 
ter QQQ  hatches,  and  the  animal  advances  to  the  pupa  state  as  usual,  but  from  the 
puparium  no  Hessian  Fly  ever  come«  forth.  This  parasite  forms  within  the  pupariiun 
a  silky  cocooli  of  a  brownish  color. 

It  is  probable  that  it  is  the  species  first  discovered  by  Herrick  in  Con- 
necticut which  Professor  Cook  has  detected  ovipositing  in  the  eggs  of  the 
Hessian  Fly. 

It  is  black  and  looks  not  unlike  a  tiny  gnat.  The  female  feels  for  the  egg  with  her 
antenna*,  and  when  found  intnules  the  fatal  ^f^^,  which,  I  find,  takes  three-fourths  of 
a  minute ;  full  three  times  as  long  as  it  takes  the  Hessian  Fly.  The  little  parasite  is 
much  longer,  too,  in  finding  the  eggs  than  is  the  fly  in  laying  them.  I  find  that  each 
^SR  receives  one,  two,  or  three  of  the  parasite's  eggs.  The  eggs  of  these  latter  are 
tardy  in  hatching,  so  that  the  larva  of  the  parasitti  may  feed  on  the  maggot  of  the  Hes- 
sian Fly,  not  her  eggs.     These  pupate  in  the  puparium  of  the  fly." 

Flatygastcr  error  Fitch?. — Having  received  one  of  these  egg-parasites 
from  Professor  Cook,  I  find  it  to  be  so  much  like  the  Flatygastcr  error 
of  Fitch  (Fig.  1)  that  I  refer  it  to  that  species,  though  with  a  doubt. 
This  is  probably  also  the  parasite  referred  to  ])y  Mr.  Herrick. 

Digitized  by  V^OiJ^  IC 
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It  is  shining  black ;  the  head  is  finely  punctured,  rounded,  and  slightly 
broader  than  long,  being  about  as  wide  as  the  thorax.  The  antenn® 
are  about  as  long  as  the  head  and  thorax ;  they 
arc  slender,  but  apparently  a  little  stouter 
tlian  in  P.  error,  the  penultimate  joints  being 
a  little  broader  and  squarer  than  he  repre- 
sents (and  they  are  very  dilierent  from  Platy- 
(jaster  tipulw),  these  joints  not  being  **  twice 
as  long  as  thick,"  but  only  i  to  ^  longer,  much 
as  represented  by  Fitch  in  his  figure  ;*  the 
terminal  johit  is  long,  oval,  not  so  wide  as  ^^^^  i._E^^.pam.ite  of  the  Ucsian 
those  just  behind  it,  and  it  tapers   to  a  ^^>- 

roimded  point.  The  thorax  is  rounded  ovate,  but  little  longer  than 
bmad,  black,  with  the  scutellum  high,  rounded  and  pitted.  The  abdo- 
men is  flattened,  oval,  twice  as  long  as  wide,  being  a  little  longer  than 
the  thorax,  but  not  quite  so  wide.  The  legs  are  pitchy  black  on  the 
femora ;  the  tibiie  dull  reddish  brown,  darker  towards  the  end ;  the  tarsi 
are  5  jointed,  dark  brown,  hairy,  with  the  basal  joint  reddish  at  the  base. 
(Fitch  says  the  legs  of  P.  error  are  pitchy  black ;  but  in  the  specimen 
before  me  they  have  a  decided  reddish  tinge.)  The  wings  are  veinless, 
clear  transparent,  irised.  Length  IJ  millimeters,  being  a  little  larger 
than  Fitch's  P.  error,  which  was  .05  inch  long.  I  am  disposed  to  refer 
this  specimen  to  Fitch's  species,  but  should  it  be  found  to  be  quite  dis- 
tinct, it  may  receive  the  name  Platygaster  UcrricldL  It  seems  to  be  a 
genuine  Platygaster. 

Fitch  states  that  Platygaster  error  is  seen  in  company  with  the  wheat 
midge  ( Diplosis  trltici)  on  the  wheat  ears  in  New  York,  and  is  very  numer- 
ous some  years,  but  he  thinks  it  doubtful  whether  it  preys  upon  the 

midge. 

EEMEDIES,  PREVENTIVE  AND  GENERAL. 

Having  become  familiar  with  the  habits  of  this  insect,  which  can  be 
readily  observed  by  farmers,  it  is  not  diiiicult  to  apply  such  remedies  as 
the  experience  of  wheat  raisers  of  the  past  century  in  different  parts  of 
the  wheat  region  of  the  United  States  has  nearly  universally  found 
ser\'iceable.  Remembering  that  the  first  brood  of  flies  appear  in  August 
and  continue  to  hover  over  the  fields  until  late  in  September,  as  if  wait- 
ing for  the  fall-sown  wheat  to  appear,  it  is  evident  that  by  delaying  the 
date  of  sowing  until  after  a  frost  cold  enough  to  kill  the  flies,  they  may 
be  circumvented ;  for  if  the  wheat  is  sown  later  than  the  20th  of  Sep- 
tember in  nearly  all  the  Middle  and  Korthem  States,  the  early  frosts 
will  destroy  these  delicate  insects.  Late  sowing,  then,  is  the  most  gen- 
eral, important,  and  easily  applied  preventive  remedy. 

Late  sowing  of  most  of  the  wheat-seed, — All  writers,  both  entomological 
and  agricidtural,  concur  in  recommending  this  easily-applied  remedy; 

•  Sixth  report  on  the  noxious  and  other  insects  of  the  State  of  New  York,  by  Asa 
Fitch,  M.  D.  PI.  1,  fig.  4,  a,  h.  The  figure  is  from  Packard's  Guide  to  the  Study  of 
Insects.  Digitized  by  VjUU^  iC 
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that  at  least  a  part  of  tlie  wheat  shouhl  not  be  sown  until  after  the  20th  of 
September  iu  the  Xorthcrn  States.  The  writings  of  Fitch,  Harris,  and  of 
Cook  concur  in  recommending  this  course  in  a  district  ridden  by  these 
pests,  even  though  the  wheat  is  in  danger  of  being  injured  by  the  cold 
autumnal  or  the  winter  weather.  As  the  year  1877  was  a  bad  fly  year, 
we  quote  the  following  explicit  testimony  from  Professor  Cook's  pam- 
phlet: 

Id  all  tlie  century's  experience  in  our  country  with  tliis  insect,  this  has  been  the 
most  certain  and  satisfactory  method  to  prevent  its  ravages.  Even  more  than  thirty 
years  ago  this  measure  is  spoken  of  as  unanimously  sanctioned  and  the  most  efficient 
of  remedies.  During  the  past  season  [1877]  I  have  reliable  reports  from  the  following 
counties:  Ottawa,  Van  Buren,  Cass,  Kalamazoo,  Hillsdale,  Saint  Joseph,  and  Lapeer, 
and  with  few  exceptions  it  is  stated  that  early-sown  wheat  was  injured  badly,  while 
all  sown  after  September  20  nearly  escaped.  In  traveling  through  Ohio  and  South- 
em  Michigan,  I  found  I  could  often  tell  the  early  from  the  late-sown  wheat  for  long 
distances,  the  former  looking  like  oat-plants  after  a  hard  frost,  the  latter  appearing 
green  and  healthy.    Often  in  the  same  field  the  line  of  demarkation  was  very  distinct 

The  following  newspaper  extracts  bear  upon  this  subject : 

Perhaps  the  most  effectual  remedy,  or  rather  preventive,  is  late  sowing.  Xo  wheat 
should  be  sown  in  localities  where  they  have  alrea<ly  appeared,  or  in  districts  adjoin- 
ing, until  September  15,  and  if  it  is  deferred  until  the  20th it  would  be  all  the  better. 
Kepeated  rolling  is  said  to  destroy  some  of  the  larvae,  and  burning  the  stubble,  where 
practicable,  would  certainly  destroy  many  and  thus  prevent  so  great  devastation  of 
the  succeeding  crop.  The  great  objection  to  either  rolling  or  burning  is  that  it  de- 
stroys both  friend  and  foe  alike. 

Great  care  should  always  be  used  in  destroying  all  noxious  insects  lest  we  also  de- 
stroy the  beneficial  ones;  the  chief  of  which  are  the  Ichneumon  and  Chalcis  flics.  In 
the  counties  of  Yates,  Seneca,  Tompkins,  and  Cayuga,  where  the  Hessian  Flies  have 
already  made  their  appearance,  it  would  appear  wiser  to  fit  the  ground  perfectly, 
apply  extra  fertilizers,  and  sow  late,  rather  than  run  any  risk  or  trust  to  any  methods 
of  destruction.  If  all  infested  and  contiguous  districts  would  sow  late  enough  so  that 
the  wheat  would  not  appear  above  ground  before  September  25,  I  l>elieve  the  fly 
could  be  effectually  starved  out.— -[I.  P.  Roberts,  professor  of  agriculture,  Cornell 
University,  in  the  Hural  Xew  Yorker y  September  8,  1877. 

By  the  attacks  of  this  (the  second  or  spring)  brood  of  worms,  the  lower  joints  of 
the  wheat  are  weakened,  and  as  soon  as  the  head  is  formed,  and  the  growth  is  heavy, 
the  weakened  joints  give  way  and  the  wheat  falls  over,  or,  as  it  is  commonly  ex- 
pressed, it  "  crinkles."  If  but  few  larvae  are  at  work,  there  will  be  some  kernels  of 
grain  in  the  heads  thus  affected,  but  they  will  be  more  or  less  shrunken.  If  the  insects 
are  plenty,  the  head  seldom  *' fills,"  and  the  field  looks  as  if  cattle  or  something  else 
had  passed  through  it,  tangling  up  and  throwing  down  the  straw  in  every  direction. 

There  are  thus  two  generations  of  the  Hessian  Fly  each  year,  one  of  which  subsists  and 
may  be  always  found  at  the  crown  of  the  roots,  and  the  other  at  some  joint  above,  and 
never  at  the  root.  If  the  wheat  could  be  fed  off  by  sheep  in  the  fall,  between  the  time  that 
the  e;:;gs  are  laid  and  the  time  of  their  hatching,  this  remedy  would  be  perfect.  Unfor- 
tunately, the  wheat  is  then  yoimg,  and  farmers  do  not  like  to  risk  thus  feeding  it  oflf. 
The  only  remedy  left,  therefore,  is  to  sow  so  late  that  the  wheat  will  not  appear  above 
ground  before  October  1.  In  this  case  there  is  the  added  risk  of  winter-killing, 
because  the  plants  have  not  time  enough  to  get  well  rooted  before  winter.  On  well- 
drained,  rich  land,  this  danger  is  greatly  prevented,  and  therefore  late  sowing  and 
thorough  farnxing  seem  to  be  the  only  available  means  yet  discovered  to  avoid  great 
losses  from  the  ravages  of  the  Hessian  Fly.  Fortunately  the  parasitic  enemies  of  tho 
fly  increase  rapidly,  and  after  a  year  or  two  of  great  losses  from  this  insect  its  numbers 
are  reduced  so  much  as  scarcely  to  be  noticed  for  some  years. -gr£^'fti«*^!ilftiI/J%'WC 


REMEDIES,  PREVENTIVE  AND  GENERAL.  23 

I  find  iu  several  counties  of  Northern  Oliio,  where  I  have  travele<l  of  hite,  a  j?ood 
deal  of  iiyary  is  done  to  the  young  wheat  by  the  fly— more  than  has  occurred  before 
for  quite  a  number  of  years.  This  is  no  doubt  owing  to  the  general  practice  of  sowing 
wheat  early,  and  the  fact  that  it  made  a  remarkably  line  growth  during  September, 
when  the  warm  weather  was  also  very  favorable  for  the  propagation  of  the  flies.  The 
worms  have  now  gone  into  the  pupa  or  ** flaxseed"  state,  and  if  the  winter  is  not 
too  wet  or  cold  for  thom,  it  is  likely  the  new  brood  next  spring  will  prove  quite  mis- 
chievous.— [B.,  Cultivator  and  Country  Gentleman. 

Pennsylvania  German  farmers  have  a  claim  to  be  considered  good  zoologists  by  their 
knowledge  of  animals,  from  the  noble  horse  down  to  the  insect  tribe,  that  so  beset 
thcra  with  labor  and  loss.  The  German  farmers  have  been  apt  and  successful  in  con- 
testing the  insect  enemies  of  all  crops.  The  wheat  midge,  which  came  in  upon  us 
twenty  years  ago  in  vast  numbers  the  last  of  June  and  the  first  of  July,  made  his 
home  in  the  wheat-heads,  and  nurtured  his  progeny  in  the  cell  prepared  for  the  ex- 
pectant berry,  and  appropriated  the  element  nature  designed  for  the  perfection  of  the 
seed  to  his  own  use.  This  insect  for  a  time  literally  destroyed  the  wheat  product. 
Whether  it  was  a  scientific  discovery  that  taught  the  farmers  of  Lancaster  County 
how  to  get  rid  of  this  destructive  insect  or  not,  I  have  never  learned.  But  I  do  know 
that  I  purchased  and  carried  to  my  farm  Lancaster  red  wheat  which  I  was  instructed 
to  sow  in  August,  and  in  doing  so  freed  my  farm  of  this  x)est.  Continued  early  sowing 
proved  successful  up  to  the  present  season,  when  this  practice  brought  the  Hessian  Fly, 
who  begins  at  the  root  of  the  wheat  plant.  If  the  mother  fly  can  get  an  opportunity 
to  deposit  its  eggs  in  the  fall  season,  the  larva  will  stand  the  winter  imbe<lded  in  a 
stalk  of  wheat  (which  is  a  well-tillered  plant)^  and  brings  forth  enough  Hessian  Fly 
to  destroy  the  wheat  before  harvest  time.  The  habit  of  this  Hessian  Fly  is  to  bury  in 
the  ground  with  the  first  frost  of  the  fall  season.  A  Lancaster  farmer  said  to  me  not 
long  since,  we  must  sow  our  wheat  late  this  fall  if  we  would  avoid  the  fly.  Early- 
sown  wheat  was  a  failure  in  Pennsylvania  to  an  extent,  in  my  estimation,  that  reduces 
this  cereal  30  per  cent,  below  our  general  average.  The  corn  crop  over  the  entire  State 
is  not  an  average  one.  The  oat  crop  is  above  the  average.  The  buckwheat  crop,  gen- 
erally relied  upon  in  the  northern  and  western  portions  of  our  State  as  one  of  the  pay- 
ing bread  grains,  has  been  very  extensively  iiyured  by  the  grasshopper,  and  cannot  be 
expected,  to  yield  more  than  one-half  the  usual  amount. — [  V.  E.  Piollet's  address  before 
the  Berks  County  Agricultural  Society,  at  Reading. 

The  letter  below  from  W.  B.  Billings  to  the  Elmira  (N.  Y.)  Farmer's 
Club,  elicited  the  appended  discussion,  as  reported  in  the  Hmhandman : 

I  have  i)eru8ed  your  club  reports  with  much  interest,  especially  those  relating  to  the 
Hessian  Fly.  In  an  experience  of  fifteen  years  of  wheat  raising  I  have  had  about  four 
acres  of  wheat  destroyed  by  this  pest.  Eight  years  ago  I  sowed  a  field  of  ten  acres  to 
wheat,  four  acres  of  which  were  gravel,  the  remaining  six  acres  being  of  sandy  loam, 
in  places  so  wet  that  I  had  to  under-drain  it.  Wheat  put  in  in  good  condition ;  land 
new — ^had  been  in  cultivation  only  the  two  previous  years.  Now  for  the  results: 
During  the  faU  the  wheat  on  the  gravelly  part  started  quicker,  and  when  winter  set  in 
looked  better,  the  fly  doing  no  appreciable  damage  to  any  part  of  the  field ;  but  in  the 
spring  when  the  wheat  hatl  apparently  reached  about  six  inches  in  height,  that  on  the 
gravel  commenced  turning  yellow  about  the  roots,  and  from  that  time  forward  grew 
thinner  and  most  beautifully  less  until  harvest,  when  I  cut  it  with  a  mower  and  raked 
it  with  a  wheel-rake,  getting  about  as  much  straw  as  farmers  generally  get  from  raking 
a  like  amount  of  ordinary  wheat  stubble.  On  the  remaining  part  of  the  Held  the 
wheat  was  good,  no  noticeable  damage  being  done  by  the  fly.  A  ft^w  years  previous 
to  this  I  knew  of  a  field  of  spring  wheat  that  was  almost  entirely  destroyed  by  the 
Hessian  Fly,  less  wheat  being  harvested  than  was  sown.  It  is  generally  conceded 
that  there  are  two  crops,  or  hatchings,  of  the  fly  during  the  growth  of  the  wheat;  the 
first  in  the  fall  and  working  until  frost  conies;  the  second  in  the  spring,  and  continu- 
ing its  depredations  until  harv^est.  Late  sowing  is  generally  recommended  as  a  pre-* 
ventive.    Why  should  it  be  so  ?    How  do  you  account  for  the  fly  working  in  wheat 
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growinjy  ou  warm  gravelly  land,  while  that  on  tho  moist  soil  escaped  harm!  If,  as 
ahovc  assumed.  ih«?re  are  two  crops  of  insects  hatched  per  year,  how  does  late  sowing 
l>revent  thfir  deprodiitions  i  And  how  can  yo!i  account  for  the  loss  of  the  spring 
wheat  crop  mentioned  i  Where  was  the  tirst  or  small  cix)p  hatched,  and  where  did  the 
Hies  remain  until  spring?  Fresh  lime  is  recommended  as  preventing  the  ravages  of 
this  pest ;  can  you  tell  me  at  what  particular  time,  spring  or  fall,  the  lime  should  be 
sown  to  cause  the  greatest  ilestruetion  of  the  tly  f  Any  information  from  the  club  on 
the  subject  will  bo  thanklully  received. 

J.  S.  Vax  Duzkr.  It  must  not  be  assumed  that  the  llies  which  damaged  the  spring 
wheat  were  hatched  in  that  tield.  The  parent  tlies  may  have  come  from  a  distant 
tield. 

President  IIoff.max.  To  my  mind  the  case  is  easily  explained,  so  far  as  the  spring 
wheat  is  concerned.  The  lly  is  migratory.  We  are  told  by  those  who  hare  studied 
its  habits  that  it  tlies  over  districts  as  much  as  twenty  miles  in  breadth  in  the  course 
of  the  year. 

The  writer  furnishes  the  explanation  of  the  greater  damage  done  by  the  Hy  on  his 
gravelly  land.  There  the  wheat  came  earlier,  and  was  therefore  in  condition  to  re- 
ceive tho  deposit  of  eggs,  while  the  more  backward  wheat  was  not.  It  acconls  with 
the  theory  that  late  sowing  is  a  measure  of  prevention  against  the  ravages  of  the  fly. 
I  had  last  fall  an  illustratitm  of  the  protection  afforded  by  late  sowing.  On  a  small 
piece  I  wanted  to  sow  wheat  after  wheat.  Before  plowing  the  stubble  the  volunteer 
crop  had  made  a  growth  of  perhaps  six  inches.  In  examining  one  of  the  plants  I 
found  twenty-five  of  the  larv;e.  In  many  othei-s  there  were  a  dozen  or  more.  I  de- 
stroyed this  growth  by  thorough  cultivation,  and,  after  proper  fitting,  sowet.the  seed. 
In  the  plants  that  came  from  that  late  sowing  there  were  very  few  larvte.  They  came 
too  '.ate  to  receive  the  eggs.  It  is  v.ell  known  that  the  lly  deposits  the  eggs  on  the 
leaves  of  the  wheat,  and  tlial  its  work  ceases  after  some  frosts  come.  The  late  sowing 
brings  the  growth  too  late  for  the  lly.  The  lly  which  does  the  mischief  in  the  spring 
is  not  hatched  in  the  fall — or  at  least  is  not  fully  developed.  It  comes  out  in  the 
spring,  lays  a  new  crop  of  eggs  cm  the  leaves  of  the  growing  plants,  and  the  insects 
which  hatch  from  these  eggs  are  those  which  do  the  real  injury  to  the  wheat.  If  the 
time  can  be  ascertained  when  tho  eggs  are  deposited  ou  tho  leaves,  then  is  the  time  to 
sow  lime.  I  do  not  know  that  it  will  prevent  tlie  eggs  from  hatching.  My  observa- 
tion of  the  work  done  by  the  tly  has  taught  me  one  lesson.  It  is  that  no  wheat  should 
be  soAvu  except  on  rich  land,  where  the  jdants  will  be  strong  and  therefore  able  to  re- 
sist the  ravages  of  tho  insects. — [  Jl'estern  Fanner's  Journal j  March  29,  1878. 

It  should,  however,  be  borne  in  mind  that  late  sowiug  exposes  the 
wheat  to  the  attacks  of  the  wheat-midge  (Dijylosis  tritici)  and  also  to  the 
rust,  while  also  by  late  sowing  the  plants  are  less  advanced  and  less  fitted 
to  withstand  the  rigors  of  the  winter. 

Early  soicing  asaremedy. — Still  tbeie  are  some  who  adhcire  to  early  sow- 
ing, as  on  the  whole  the  best  thing  to  do.  We  iusert  the  following  testi- 
mony in  favor  of  this  procedure : 

In  your  paper  of  December  6,  1877,  there  are  three  or  four  articles  respecting  the 
Hessian  Fly,  and  they  are  so  different  from  my  observation  of  tho  wheat  insect,  as  we 
call  it  here,  that  I  send  you  a  few  lines  respecting  the  damage  done  to  wheat  here.  Tho 
last  harvest  was  very  much  injured  in  some  localities  in  this  State  ;  in  the  west  part 
of  Calhoun  C(»unty  on  sandy  land  some  pieces  were  not  hars'osted,  and  others  yielded 
from  five  to  ten  bushels  per  acre.  In  this  part  of  Jackson  County  wheat  did  not  suffer 
so  much;  some  fields  ou  bur-oak  soil  yielded  as  high  as  35  bushels  per  acre  of  the  Claw- 
son  vari<;ty. 

The  fly  connneuces  :is  soon  as  the  wheat  is  up  an  inch  high.  I  placed  in  a  glass  fruit 
jar  some  stools  of  wheat  which  were  sown  on  the  31st  of  August,  and  about  the  15th 
of  October  the  fly  hatched  out  of  the  brown  eggs  which  wdifelA^hVlfrfW^A  large 
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numbers,  aad  was  a  lively  little  black  fellow  about  ouc-eigbth  of  au  inch  long.  Now, 
if  the  eggs  were  deposited  about  the  eighth  of  September,  as  that  is  as  soou  as  the 
wheat  would  be  large  enough  Ibr  them,  it  would  give  them  about  37  days  to  mature  so 
as  to  fly  again,  though  they  might  hatch  a  little  sooner  or  later  in  the  open  field.  I 
cannot  say  as  to  that,  having  no  certain  means  of  knowing.  Now  if  we  wait  till  the 
first  of  October  to  seed  we  will  be  just  in  time  for  the  tii^t  brood  that  comes  out  in 
the  fall  to  deposit  their  eggs  in  the  late  sowing,  which  was  the  case  hereabouts.  Fields 
sown  on  the  25th  of  September,  1S76,  suft'ered  more  than  that  sowed  on  the  25th  of 
August  the  same  year,  not  three  miles  apart ;  the  latter  giving  a  good  crop,  and  the 
former  a  very  light  one. 

Now,  my  observation  as  well  as  practice  is,  that  the  earliest  seeding  is  the  best  every 
time.  There  are  a  few  farmers  in  the  country  who  invariably  sow  early,— say  as  early 
as  the  25th  of  August — and  they  hardly  ever  fail  of  a  good  crop.  There  may  be  a  dif- 
ference in  varieties  in  resisting  the  ravages  of  the  tly,  and  I  presume  there  is.  The 
Tappahannock  suflered  very  much  more  than  the  Clawson  in  adjoining  fields,  on  the 
same  farms,  and  sowed  about  the  same  time.  I  venture  the  suggestion  that  we  all  sow 
our  wheat  earlier — say  on  the  2<)th  of  August,  or  soon  after — as  farmers  used  to  do  50 
years  ago,  so  that  our  wh^at  will  get  a  strong  root  and  and  a  large  top  to  go  into  the 
winter  with.  I  hope  this  suggestion  will  stir  up  some  scientific  man,  like  Professor 
Riley  of  Missouri,  to  investigate  the  habits  of  the  fly  as  thoroughly  as  he  has  the  locust 
or  the  Colorado  potato  beetle,  for  I  think  the  country  hus  suffered  quite  as  much  from 
the  Hessian  Fly  as  from  all  other  pests  put  together.  If  this  brings  out  the  desired 
infonnation,  I  shall  be  well  paid  for  this  my  first  contribution  to  your  valuable  paper, 
which  I  have  read  with  great  idoasure  for  the  last  ten  yeai-s. 

CALEB  T.  FULLER. 

Jackson  County,  Michigan. 

In  rei)ly  to  your  request  for  information  in  regard  to  the  Hessian  Fly,  I  will  state  that 
only  a  few  of  the  earliest  sown  pieces  are  aft'ected  in  this  and  the  adjourning  county 
of  Trimble.  Wheat  in  general  looks  remarkably  well,  has  tillered  finely,  and  there  is 
at  least  15  per  cent,  more  than  an  average  acreage  sown. 

S.  E.  HAMPTON. 
Carroll  County,  Kentucky.  m 

ICultivaior  ana  Country  Gentleman. 

We  may,  then,  eoneliule  that,  on  the  whole,  late  sowing  is  the  best  gen- 
eral remedy,  but  still  a  part  of  the  wheat  should  be  sown  early  as  a  decoy 
to  draw  off  the  flies  and  induce  them  to  lay  their  eggs  in  the  early-sown 
grain,  that  the  later  sown  portion  may  escape  their  attacks,  and  then 
farmers  should  plough  under  and  resow  the  fields  of  early  grain.  Hence 
we  indorse  the  following  excellent  advice,  which  was  first  suggested  by 
Dr.  Fitch,  and  reiterated  by  Professor  Cook,  as  follows: 

Let  all,  without  exception,  sow  a  nan-ow  strip  about  each  field,  to  be  sown  early  in 
September,  or  oven  in  August.  From  the  fact  that  the  flies  are  already  in  waiting, 
that  the  outer  edge  of  a  field  is  almost  always  the  most  injured,  except  that  the  field 
grew  wheat  that  nourished  flies  the  preceding  year,  and  that  such  fields  sufier  most, 
one  may  expect  this  early-sown  narrow  rim  to  receive  nearly  all  the  eggs.  Leave  the 
balance  of  the  field  till  we  feel  it  is  dangerous  to  wait  longer,  at  least  till  after  the 
middle  of  September,  then  sow  it,  after  which  plow  deeply  under  the  early-sown  strip, 
that  is  if  it  is  stocked  with  insects,  which  may  be  easily  determined  by  examination, 
and  resow  it.  We  should  thus  kill  two  birds  with  one  stone — save  our  crops,  and  de- 
stroy the  pest. 

Advantage  of  high  culture. — Many  farmers  advocate  high  culture,  sow- 
ing a  less  breadth  of  wheat,  and  cultivating  the  ground,  using  fertilizers. 
This  is  all-important,  as  the  stronger  and  more  luxuriant  the  growth  of 
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tlie  young  wheat,  the  better  able  will  it  be  to  withstand  the  weakening 
effects  of  the  maggots;  while  high  culture  will  carry  a  partly  infested 
field  of  wheat  through,  when  the  same  grain  grown  on  a  poorer  soil 
would  succumb.  The  value,  then,  of  good  farming,  conducted  on  scien- 
tific principles,  the  forcing  of  the  plant  by  fertilizers,  and  the.  rotation 
of  crops,  is  so  self-evident  that  we  need  devote  no  more  space  to  this  sub- 
ject, except  to  add  the  following  remarks  by  practical  farmers: 

It  is  claimed  by  some  that  certain  varieties  of  wheat  are  less  liahle  to  the  attacks 
of  the  Hessian  Fly,  and  entire  exemption  has  been  claimed  for  some.  I  am  satisfied 
from  experience  that  these  claims  are  partially  fallacious.  There  is  no  wheat  which 
the  fly  will  nflt  injure  under  favorable  conditions  for  its  working.  The  supposed  ex- 
emption is  due  to  the  fact,  that  when  a  weak-growing  and  strong-growing  variety  are 
sown  side  by  side,  the  fly  leaves  the  latter  for  the  former.  Whatever  makes  the  wheat 
plant  vigorous,  helps  to  repel  the  attacks  of  all  insect  enemies.  If  the  red  sorts  are 
less  liable  to  injury,  it  is  because  their  thicker  and  ranker  leaves  keep  the  i^lant  too 
moist  for  the  eggs  and  larvje.  I  have  seen  the  same  result  from  the  use  of  superphos- 
phate, gypsum,  salt,  and  in  fact  any  manure  which  causes  vigorous  growth,  with 
dampness.  Coarse  manure  sometimes  seems  to  favor  the  insect,  but  only,  I  imagine, 
when  the  weather  is  so  dry  that  its  coarse  strawy  substance  is  really  more  dry  than 
the  ground.  Wherever  the  soil  is  moist,  and  wheat  makes  a  rapid  growth,  the  fly 
will  do  least  damage.  I  shall  take  advantage  of  this  fact,  this  fall,  in  fertilizing  my 
wheat  more  liberally  than  ever  before,  using  two  hundred,  or  perhaps  more  i)ounds,  of 
phosphate  per  acre,  besides  gypsum  and  salt  to  dilute  it.  If  I  can  get  a  vigorous 
growth  of  wheat  from  the  start,  there  will  be  less  to  fear  from  the  fly.  This  liberal 
manuring  will  also  enable  me  to  defer  sowing  till  later  than  would  otherwise  be  safe. 

RoUiug  and  compacting  the  ground  is  very  important  as  a  means  of  keeping  it 
moist.  I  shall  not  roll  immediately  after  sowing,  but  wait  until  the  wheat  is  np, 
when,  if  there  is  a  dry  time  with  no  frosts  to  keep  back  the  fly,  I  shall  roll  the  ground 
with  the  hope  tJiat  the  roller  will  destroy  at  least  some  of  the  eggs  which  the  fly  may 
have  laid.  ^  W.  J.  F. 

Monroe  Coitnty,  New  York. 

[CuUivator  and  Country  Genth-man, 

In  tlie  rapidly  iucreasing  practice  of  extra  manuring  and  cultivation  of  wheat,  as 
by  drilling  and  hoeing,  it  is  found  in  very  many  cases  that  the  Heasian  Fly  and  other 
ins(icts  are  far  less  troublesome  than  on  the  wheat  fields  where  only  ordinary  cultiva- 
tion is  practiced.  It  frequently  occurs,  too,  that  superior  cultivation  pennits  of  earlier 
sowing  in  the  fall ;  the  extra  growth  more  than  oft'setting  the  damage  done  by  the  in- 
sects, to  avoid  which  most  farmers  now  are  obliged  to  resort  to  late  planting.  Several 
examples  are  cited  where  drilled  and  cultivated  fields,  grown  beside  onlinary  broad- 
cast-sown and  lightly-manured  fields,  with  results  wholly  in  favor  of  the  former,  the 
Hessian  Fly  greatly  damaging  if  not  totally  destroying  the  latter,  while  the  cultivat-ed 
fields  escaped  almost  unliarmed. — ICultivator  and  Country  Gentleman, 

Pasturing  wifh  sheep. — ^lauy  farmers  practice  pasturing  wheat  fields 
with  sheep  or  cattle ;  for  it  is  claimed  thai,  if  the  wheat  is  stronj]^  enough 
by  the  middle  or  end  of  Xovember  to  bear  it,  enough  of  the  larvae  or 
flaxseeds  may  thus  be  destroyed  to  save  th«  wheat  and  prevent  the  ne- 
cessity of  plowing  it  in.  This  is  a  rather  rude,  uncertain  remedy,  but 
can  be  carried  on  with  more  or  less  success  in  the  Middle  States.  We 
give  the  opinions  of  tlioso  who  have  found  pasturing  successful. 

From  Mr.  E.  A.  Hickman,  of  Independence,  ^Mo.,  we  obtain  the  fol- 
lowing information : 


In  reply  to  your  inquiry  on  the  subject  of  the  Hessian  Fly,  I  will  ^tata  thai 
aade  somoinquiry  of  our  best  wheat-raisers,  and  they  report  as  'Sluow^:  First,^thc 
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mi(l«,e  is  not  found  in  our  State,  hence  is  not  further  alluded  to.  A.  L.  H.  Crenshaw, 
now  an  old  wheat-raiser  and  quite  successful,  says  he  breaks  up  his  ground  in  July 
and  lets  it  lie  till  September,  then  harrows  it  into  good  planting  condition  and  lets  it 
remain  until  after  a  killing  frost,  which  is  usually  from  the  25th  September  to  the  5th 
of  October,  then  he  puts  ia  the  seed  by  drilling.  He  has  never  lost  a  crop  or  had  one 
injured  by  the  fly. 

G.  W.  Compton  is  a  successful  raiser ;  ho  breaks  up  in  July,  and  by  the  1st  of  Septem- 
ber sows  his  wheat  immediately,  and  as  soon  as  the  wheat  is  up  and  of  sufficient 
height  he  turns  sheep  and  other  stock  on  it  to  keep  it  eaten  down  so  that  the  fly  can 
not  shelter  under  its  leaves.  This  has  protected  his  crop  until  the  fall  of  1877,  when 
the  rains  favored  the  breaking  up  of  the  ground  and  the  planting  and  growing  of  the 
wheat  to  such  an  extent  that  the  stock  could  not  graze  it  down.  Its  rankness  pro- 
tected the  fly  and  its  abundance  nearly  destroyed  his  crops.  He  attribfttes  his  failure 
to  the  fiict  that  his  crop  was  not  grazed  sufficiently  close. 

Mr.  James  Lobb  sowed  early  in  September,  1878,  a  fine  growing  season;  brought  up 
a  luxuriant  and  vigorous  stand ;  no  pasturing  was  applied  either  in  fall  or  spring,  and 
the  crop  only  yielded  about  four  bushels  per  acre,  the  balance  beiug  destroyed  by  the 
fly.  This  was  atljoiuing  a  field  that  produced  a  fine  crop,  but  cultivated  to  thwart 
the  fly. 

Two  other  successful  men  say  they  have  followed  the  advice  of  an  old  settler,  who 
told  them  to  have  everything  ready,  but  never  sow  until  after  a  killing  frost ;  and  they 
never  suffer  from  that  enemy. 

Mr.  Eobert  McXeilly,  of  Charlotte,  Dickson  County,  Tennessee,  writes 
us  that  *^  the  best  preventive  found  here  is  to  pasture  the  wheat  close 
iu  the  winter  with  sheep." 

We  also  reprint  the  following  newspaper  articles : 

Another  error  is  that  pasturing  will  do  no  good.  If  sheep  enough  are  turned  in  to 
eat  the  wheat  down  close  before  the  eggs  hatch,  after  being  laid,  very  much  good  will 
result.  This  is  an  old  remedy,  and  has  proved  very  effectual  in  many  instances.  It  is 
now  too  late  to  employ  it,  as  the  eggs  are  mostly  hatched.  During  the  fine  weather 
of  this  fall,  so  far,  very  few  days  only  were  required  to  hatch  the  eggs,  after  which 
nothing  could  be  done.  Very  few  eggs  are  placed  too  close  to  the  ground  to  escape 
the  teeth  of  sheep,  aud  if  enough  of  these  animals  could  be  turned  on  to  eat  the  wheat 
off  within  three  days  after  the  flies  appeared,  very  little  damage  would  result.  Frost 
now  will  not  do  much  good  except  with  fields  that  have  been  sown  late,  where  the 
blades  have  not  grown  large  enough  to  attract  the  fly.  The  destruction  of  the  entire 
crop  does  not  foUow  the  appearance  of  the  fly  always.  Unless  very  badly  infested, 
if  the  soU  is  rich  and  the  season  favorable,  a  fair  crop  may  result  in  spite  of  the  fly. 
Of  course,  the  crop  is  always  injured  to  some  extent.  The  best  remetly,  after  the 
larvae  have  hatched  and  found  security  in  the  crown  of  the  plant,  is  to  stimulate  the 
ground  as  much  as  possible  by  the  application  of  fertilizers. 

We  mentioned  in  last  week's  issue  that  the  Hessian  Fly  appeared  in  Pennsylvania 
as  weU  as  in  Canada  and  other  sections  last  year.  It  appears  that  the  practice  of 
early  sowing  has  lately  increased  so  much  in  Pennsylvania  as  to  furnish  everj^where 
the  young  winter  wheat  at  exactly  the  time  when  the  Hessian  Fly  is  laying  its  eggs. 
This  probably  has  a  good  deal  to  do  with  the  trouble  in  Canada  also.  And  yet  the 
evils  of  late  sowing  are  so  great  that  most  farmers  would  prefer  to  risk  the  Hessians. 
A  correspondent  of  the  Germantown  Telegraph,  speaking  from  experience — for  he 
says  that  he  has  never  known  his  system  to  fail  both  to  destroy  the  fly  and  to  greatly 
benefit  the  crop— gives  a  useful  hint.  He  says  that  if  the  land  is  strong,  the  eggs  of 
the  fly  may  all  be  destroyed  and  the  crop  greatly  benefited  in  this  manner :  After 
frosts  cease  in  the  spring,  and  the  grain  is  beginning  to  grow  rapidly,  and  the  ground 
has  become  so  dry  that  tramping  will  not  injure  the  crop,  pasture  off  the  grain  down 
to  the  crown  of  the  plants  with  sheep.    This  will  remove  aU  the  eggs,  and  it  will 
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cause  tlie  plants  to  tiller  profusely,  often  five  to  seven  to  one,  and  all  start  in*;  together 
will  each  enjoy  equal  facilities  for  growth  and  maturity,  and  the  crop  will  be  greatly 
improved  and  increased.  If  the  soil  lacks  fertility,  it  is  well  to  apply  a  proper  amount 
of  a  proper  fertilizer  when  the  sheep  are  removed.  If  no  salt  has  been  applied  to  the 
land,  no  application  will  be  more  likely  to  pay  so  well  as  this,  at  the  rate  of  twelve 
to  twenty  bushels  i)er  acre.    This  is  well  worth  trying. — ICanada  Fanner. 

Sowing  of  hardy  varieties  of  iclieat. — When  tlie  stalks  aud  leaves  of 
certain  varieties  of  wheat  are  tough  and  hard,  the  stems  coarse  aud 
silicious,  and  the  plauts  ^*  tiller'^  or  throw  out  secondary  shoots  in  a 
vigorous  way,  such  varieties  are  naturally  the  most  fly -proof  and  should 
be  selected  for  sowing  as  winter  wheat,  while  the  less  hardy  and  vigorous 
kinds  should  be  sown  when  the  attacks  of  the  Hessian  Fly  are  not  to 
be  expected. 

Of  the  different  varieties  of  "  fly-proof'  wheat,  the  Undcrhill  variety 
has  for  nearly  a  century  been  highly  recommended.  As  Fitch  remarks, 
its  fly-proof  (pialities  were  supposed  by  many  to  be  due  to  the  harduess 
or  solidity  of  its  straw.  The  fly  laid  its  eggs  freely  upon  the  leaves, 
but  it  was  seldom  if  ever  materially  injured  by  it.  It  is  a  bearded  white 
chaff,  with  a  plump  yellow  berry,  requiring  to  be  thoroughly  dried  l>e- 
fore  grinding,  and  then  producing  flour  in  quantity  and  quality  equal 
to  the  best  of  the  other  varieties. 

The  Mediterranean  wheat  is,  in  the  Middle  States,  in  high  repute  for 
its  fly-proof  and  hai^dy  nature,  recovering  better  than  other  varieties 
from  the  attacks  of  the  fly.  A  correspondent  in  Charlotte,  Tenn.,  writes 
us  that ''  the  Mediterranean,  Ked  Chaflf,  and  Eed  May  are  less  liable  to 
be  damaged  by  the  fly  than  any  we  have  tried.''  Fitch  says  the  Med- 
iterranean wheat  is  a  slight  red  chaflf,  having  a  long,  stiff  beard,  a  long, 
red,  and  very  flinty  berry,  and  ripens  about  ten  days  earlier  than 
other  varieties.  In  Central  New  York  the  Lancaster,  a  red  variety,  is 
strongly  urged. 

In  Michigan  the  Clawson  is  apparently  the  favorite  wheat,  on  account 
of  its  "  flyproof "  qualities.    As  stated  by  Professor  Cook — 

The  fact  that  last  summer  (1876),  as  weU  as  this,  when  Diehl  and  Clawson  were 
sown  si«lc  by  side,  Clawson  was  comi>aratively  free  from  insects,  aud,  as  stated  by  Mr. 
Rowe,  did  not  break  down  in  summer,  seems  to  show  that  it  is  more  exempt  from 
attack.  It  would  seem  that  the  insects  have  a  preference,  but  will  accept  plain  fare 
rather  than  starve  or  fail  to  produce.  It  also  seems  clear  that  Clawson,  Lancaster, 
and  the  red  varieties  will  stand  attacks  with  far  less  damage,  owing  to  their  vigor  aud 
greater  tendency  to  sprout. 

He  then  gives  the  following  advice : 

If  wheat  must  be  sown  early,  so  long  as  the  Hessian  Fly  remains  a  i>est,  by  all 
means  sow  Fultz  or  other  varieties  of  red  wheat,  or,  better  still,  Clawson.  But  if  we 
act  more  wisely  still,  and  sot  the  trap  of  an  early-sown  strip,  let  this  be  sown  to  Diehl, 
the  better  to  attract  the  flics,  and  then,  when  we  sow  the  balance  of  our  field,  two  or 
three  weeks  later,  sow  Clawson  or  other  rapid,  vigorous  gi-owing  varieties,  which  not 
only  resist  attacks  better,  but  survive  better  when  attacked.  Lastly,  if  the  early- 
sown  area  is  harboring  the  pests,  convert  it  into  an  insect  cemetery,  using  the  insects 
to  fertilize  a  still  further  croj)  of  Clawson. 

Mr.  W.  L.  Devereux,  of  Clyde,  N.  Y.,  gives  us  his  exjierience  with  the 
fly  and  the  best  varieties  to  sow :  Digitized  by  ^^uu^ic 
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No»v,  concoruing  the  fly :  It  is  the  least  to  he  feared  of  all  the  injurious  inseers  of  the 
United  States.  I  am  situated  in  or  just  north  of  the  starting  point  of  the  Cccidomyia 
destructor  in  this  last  crusade  on  wheat,  which  is  Seneca  and  Tompkins  Counties,  New 
York,  between  Cayuga  and  Seneca  Lakes.  This  section  is  also  where  the  Clawson 
wheat  originated,  and  I  hold  that  the  Clawson  has  been  the  propagator  of  the  fly  in 
this  last  spread.    Perhaps  the  Soules  helped  the  spread  prior  to  this. 

To  my  knowledge,  there  isn't  a  single  instance  of  a  field  of  Lancaster  being  injured 
by  the  larvae  of  the  fly.  Indeed,  I  never  could  find  a  single  larva  or  pupa  in  a  field  of 
Lancaster.  It  is  the  kind  which  farmers  have  sown  almost  entirely  throughout  this 
section  this  year.  It  does  well,  and,  although  a  red  wheat,  it  now  commands  as  high 
if  not  higher  price  than  Clawson. 

I  would  particularljMmpress  upon  you  the  fact  that  we  think  the  tly  cannot  be  found 
on  Lancaster  wheat.  It  is  a  variei^^y  which  is  extremely  tough  and  hardy,  having  that 
green  color  which  farmers  call  "hlack,"  while  the  Clawson  and  similar  wheats  have 
a  green  color  which  is  very  often  yellow.  The  Lancaster — to  strongly  indicate  its 
toughness — is  said  to  grow  readily  under  water  or  on  a  rock.  I  have  no  personal 
motives  in  writing  thus  of  the  Lancaster  wheat;  I  only  want  to  indicate  that  it  is  too 
tougb  liber  for  the  Hessian  Fly  to  live  on.     It  is  nearly  like  or  is  the  Bine-stem  icheat. 

Professor  Cook  ranks  the  Clawson  as  being  less  injured  by  the  fly  than  the  Lancaster, 
but  I  think  the  latter  is  absolutely  free  from  the  fly,  while  the  Clawson  is  Kteraily 
eaten  up  alive  by  the  fly. 

Mr.  Devereaux  afterwards  wrote  as  follows,  uu<ler  date  of  October  29, 
1879: 

The  Hessian  Fly  has  not  destroyed  wheat  to  any  groat  extent  this  .^ear.  However, 
all  white  wheat  suffered  from  the  attacks  of  the  fly,  but  still  not  to  the  extent  it  did 
last  5'car.  Red  wheat  has  never  been  attacked  (vide  my  article  in  JRural  Xew  YorJctr^ 
June  15,  1873).  The  principal  bearded  red  wheat  sown  in  this  locality  is  called  the 
Lancaster.  An  amber  wheat  called  Fultz  (a  bald  wheat)  seems  to  be  proof  against 
the  fly.  Mold's  red  wheat  (bald)  is  also  not  attacked.  But  the  Clawson  (white),  so 
extensively  sown  here  and  elsewhere,  was  most  severely  attacked  in  1S77,  very  badly 
in  1878,  and  this  year  it  was  thought  to  be  free  from  the  fly,  but  when  harvest  came 
it  was  noticably  short,  many  heads  unfilled,  many  stunted  in  their  height.  At  this 
date  of  writing  every  piece  of  Clawson  sown  this  fall  is  being  ravaged  (however,  there 
are  only  a  few  pieces  of  Clawson  for  miles  around  here),  the  Lancaster,  as  linretofure, 
remaining  uninjured. 

I  notice  after  harvest  long  stubbles  and  straws  of  wheat  in  field  and  barn- yard  which 
have  many  little  pin-holes  from  which  the  imago  Cecidomyia  escaped.  Barley  was 
damaged  to  an  enormous  extent  last  year,  whole  fiehls  having  nearly  every  straw  so 
badly  damaged  that  they  would  break  off  readily  by  passing  through  with  the  horsc- 
rake,  throwing  it  into  winrows.     This  year  barley  was  not  hurt  much. 

Now,  wasn't  the  great  spread  of  the  Hessian  Fly,  which  occurred  many  years  ago, 
brought  about  at  that  time  by  that  extensively  sown  wheat,  the  Soules^  which  was  a 
very  similar  wheat  to  the  Clawson,  which  brought  the  fly  this  lime  ?  Or  rather,  each 
kind  of  these  wheats,  by  their  tender  foliage  and  loose  culms,  allowed  the  rapid  prop- 
agation of  the  fly,  being  their  favorite  variety  of  wheat ;  we  may  also  add  the  fact  that 
these  wheats  were  popular  among  the  farmers  everywhere;  thus  whole  wheat  districts 
were  sown  entirely  to  this  wheat,  bringing  forth  countless  n umbers  of  the  Hessian  Fly 
to  every  acre.  In  the  former  spread  of  the  fly,  farmers  entirely  desisted  from  raising 
wheat,  or  resorted  to  red  or  Mediterranean  wheat,  and  so  the  pests  can  be  driven  back 
now  to  their  less  prosperous  plants  by  the  sowing  of  Lancaster  and  similar  wheats. 

In  conclusion,  we  may  urge  that  whatever  kind  of  wheat  is  used,  much 
more  depends  on  a  rich  soil,  a  vigorous  growth,  and  careful  cultivation, 
all  of  which  tend  to  make  the  stalk  stouter,  the  growth  a  few  days 
earlier,  than  the  choice  of  particular  varieties.  C^ooolp 
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Under  this  head  belong  the  use  of  lime,  dusted  on  the  young  wheat, 
rolling,  deep  plowing,  burning  the  stubble  after  harvest,  &c.  Such 
special  remedies  as  these  are  of  little  use  as  compared  with  careful  prepa- 
ration of  the  ground  and  late  sowing,  and  some  of  them  actually  do  more 
harm  than  good,  as  we  shall  see  further  on. 

A2)i)Ucation  of  lime  to  Mil  the  maggot  or  larvw, — It  has  been  frequently 
recommended  to  spread  fine  lime,  soot,  or  salt  upon  the  young  wheat  so 
as  to  kill  the  young  larvae.  As  a  sample  of  such  treatment,  which  at 
least  can  do  no  harm,  we  extract  the  following  statement  from  the  Kamas 
Farmer: 

The  farmer  who  rccoiameuds  the  remedy  is  a  Virginian,  and  he  writes  to  a  local  paper 
as  follows : 

*^  I  hear  there  is  much  *fly  Mn  the  wheat  that  was  sown  early  this  fall.  To  correct 
this  evil  I  offer  the  following  remedy,  which  I  and  others  have  successfully  tested  for 
a  good  many  seasons :  Sow  of  air-slacked  or  water-slacked,  lime  one  or  t.wo  bushels 
per  acre  broadcast  over  the  wheat  in  the  early  morning  on  the  dew,  or  over  night  on 
a  clear  evening,  when  there  is  reason  to  expect  dew  or  frost.  As  it  dissolves  it  wUl 
form  a  lye  which  will  follow  the  leaf  towards  the  root  and  destroy  the  chrj-salis  of  the 
fly  near  that  point. 

**  The  sower  must  always  sow  with  the  wind,  else  the  lime  will  be  blown  back  in 
his  face  and  eyes  and  on  his  clothes.  And  ho  must  grease  his  hands,  face,  and  nostrils 
with  lard,  which  renders  contact  with  the  lime  innocuous.  Ktwo  or  more  sow  they 
they  should  sow  en  echelon,  at  such  a  distance  that  the  rear  shall  cast  no  lime  on  the 
front.  A  very  good  but  not  indispensable  plan  is  to  use  tea  scoops— diminutive  sugar 
scoops — that  will  hold  a  double  handfuU.  It  enables  one  better  to  take  up  and  measure 
the  quantity  to  be  applied.  This  is  an  application  so  simple  and  cheap  as  to  discredit 
it  with  the  many  who  are  often  looking  to  be  told  '  some  great  thing.'  I  can  only  say 
that  I  know  it  to  be  effectual  as  a  remedy,  and  that  in  no  case  can  it  do  harm.'' 

It  is  evident  that  such  remedies  as  these  should  be  applied  before  the 
insect  transforms  into  the  flaxseed  state,  as  the  hard,  dense  pupa  case 
is  impervious  to  ordinary  appliances  such  as  would  kill  the  maggots^ 

Rolling  the  ground  to  Mil  the  larvce  and  flaxseeds. — ^Practical  men  advise 
rolling  the  ground  both  to  keep  it  moist  and  in  order  to  destroy  the  eggs, 
larvie,  and  some  of  the  flaxseeds.  This  may  be  in  some  cases  worth  try- 
ing, but  we  should  think  that  full  as  much  injury  would  be  done  to  the 
wheat  plants  as  to  the  minute  larvae  and  eggs  upon  them. 

Cutting  the  grain  close  to  the  ground. — ^Tliis  has  been  sometimes  prac- 
ticed. A  writer  in  the  0/u'o^ar?wer  makes  the  following  statement  in  favor 
of  this  plan : 

E.  C.  Green,  Medina  County,  Ohio,  writes:  "The  Hessian  Fly  appeared  in  this  vi- 
cinity, but  has  done  but  little  damage.  The  wheat  commenced  to  fall  over  before  it 
was  cut,  and  the  "eggs  or  larvaj  were  found  above  the  first  or  second  joint.  The  damage 
on  five  acres  of  wheat  was  probably  five  or  six  bushels.  By  rcai)ing  low  and  raking 
the  stubble  was  all  saved." 

A  serious  objection  to  reaping  low  is  that  many  insects  of  the  summer 
brood  in  the  flaxseed  state  are,  as  Mr.  S.  S.  Rath  von  claims,  carried  to  the 
barn  or  stack,  beyond  the  reach  of  remedy.    From  the  straw  thus  har- 
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vested  the  fly  would  emerge  before  it  was  threshed,  ^^and  might  even 
pays  through  a  machine  without  injury".  In  this  manner  the  fly  has 
possibly  been  distributed  through  diit'erent  sections  of  the  country. 

Burning  the  stubble, — Although  this  remedy  has  been  advocated,  it 
will  be  seen  to  be  worse  than  useless  when  we  reflect  that  after  all  the 
artificial  means  taken  to  reduce  the  number  of  the  Hessian  Fly,  nature's 
method  of  checking  its  undue  increase  is  far  more  important  and 
thoroughgoing;  wo  refer  to  the  dillusion  and  multiplication  of  the 
iusect-parasites.  As  previously  stated,  most  probably  nine-tenths  of 
the  young  Hessian  Flies  are  destroyed  in  the  larva  or  pupa  state  by 
the  pai-asites  already  described.  For  the  most  part  these  parasites 
live  in  the  flaxseeds  contained  hi  the  straw,  and  appear  in  spring.  Xow, 
to  burn  the  stubble  in  the  autumn  or  early  spruig  is  simply  to  de- 
stroy these  useful  parasites,  the  best  friends  of  the  farmer,  ^ye  do  not 
hesitate  to  urge  that  the  straw  bo  untouched.  On  the  contrary,  the 
parasites  should  be  gathered  and  bred  in  numbers;  and  we  believe 
thiit  practical  entomologists  should  bend  all  their  energies  towards 
clearing  up  the  subject  of  rearing  and  multiplying  these  insect  hosts. 
Much  knowledge  and  i)ractical  skill  is  needed  in  this  direction,  as 
occasionally  by  disseminating  the  parasites  their  noxious  hosts  may 
increase  and  be  distributed ;  but  knowing,  as  we  do,  how  many  more  of 
the  parasites  are  in  many  cases  bred  than  the  insects  on  which  they  prey, 
it  seems  safe  and  reasonable  to  advise  not  only  not  burning  the  stubble, 
but  letting  it  stand,  so  that  the  parasites  may  finish  their  transformations, 
become  fledge<l,  and  ready,  when  the  eggs  and  larvjc  of  the  Hessian  Fly 
are  upon  or  in  the  young  wheat,  to  destroy  them. 

It  is  a  matter  of  fact  that  in  years  when  the  Hessian  Fly  is  specially 
abundant  and  destructive,  similar  seasons  are  highly  favorable  to  the 
corresponding  increase  in  the  number  of  their  insect  or  ichneumon  para- 
sites ;  they  do  their  work  so  effectively  that  the  few  following  years  the 
numbers  of  Hessian  Flies  are  greatly  reduced.  It  is,  then,  to  these 
parasites  that  we  are  indebted  for  the  years  of  immunity  from  the  at- 
tacks of  the  Hessian  Fly,  as  much  as  to  favorable  or  unfavorable 
weather,  and  this  leads  us  to  consider  the  apparent  periodicitt/  in  the  years 
of  abundance  and  soarcity  of  the  Hessian  Fly. 

PERIODICITY  IN  THE  ABUNDANCE  AND  SCARCITY  OF  THE  HES- 
SIAN FLY. 

The  following  tabular  view,  though  constructed  from  very  scanty  and 
often  misleading  data,  may  throw  some  light  on  this  subject.  All  insects, 
especially  the  more  noxious  ones,  those  which  fall  under  common  obser- 
vation, such  as  the  locust,  cotton-worm,  army  worm,  chinch-bug,  and  the 
like,  have  their  years  of  undue  numerical  increase  and  of  unusual  scarcity. 
This  periodicity  is,  without  doubt,  partly  owing  to  the  influence  of  the 
weather,  of  favorable  and  unfavorable  seasons,  and  partly,  in  most  cases, 
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to  the  absence  or  abundance  of  the  insect  parasites,  although  the  latter 
cause  is  largely  influenced  by  climatic  agencies. 

The  table  has  been  drawn  up  from  the  reports  of  Fitch,  Hind,  Cook, 
and  of  the  Agricultural  Department  at  Washington,  and  from  different 
newspapers,  as  well  as  from  private  correspondence.  The  record,  as 
therein  presented,  is  very  imperfect,  but  still  is  sufficient  to  show  the 
periodicity  in  the  return  of  periods  when  the  Hessian  Fly  has  been  suffi- 
ciently abundant  to  ravage  wheat-fields  and  excite  apprehension  and 
alarm.  Without  much  doubt,  in  the  different  States  mentioned,  espe- 
cially in  the  Middle  States,  the  insect  is  tolerably  abundant  nearly  every 
year,  but  few  seasons  occurring  when  after  a  carefid  search  by  experts 
the  fly  would  not  be  found. 

As  the  recorded  facts  indicate,  within  about  ninety  years  there  have 
been,  in  the  Atlantic  and  Middle  States,  six  periods  of  unusual  abund- 
ance, namely,  centering  about  the  years  1790,  1817,  1844-'45,  1871-'72, 
and  187G-'78.  These  dates,  which  generally  are  inserted  in  larger  type 
in  the  table,  mark  the  time  of  culmination  in  the  degree  of  abundance 
and  extent  of  ravages  committed,  and  were  preceded  by  from  one  to 
several  years  of  less  or  greater  abundance.  After  the  culmination,  or 
year  of  greatest  abundance,  the  fly  often  suddenly  disappears.  This 
sudden  disappearance  is,  without  doubt,  due  to  the  great  increase  in  the 
number  of  parasites,  while  the  original  increase  is  probably  due  to  a  suc- 
cession of  warm,  damp  seasons,  favorable  to  the  multiplication  of  the 
flies.  These  seasons,  when  we  look  at  the  later  Hessian  Fly  years,  such 
as  lS44-'45,  1871-'72,  and  1870-78,  when  the  insect  had  become  wide- 
spread over  the  western  portion  of  the  wheat  area,  were  evidently  areas 
of  similar  climatic  features  common  to  the  Atlantic  and  Mississippi  Valley 
States.  Whether  these  seasons  were  warm  and  moist  or  not,  we  have  not 
the  means  at  hand  to  enable  us  to  form  an  opinion.  We  simply  at  this 
time  draw  attention  to  the  great  desirability  of  putting  on  record  the 
amount  of  correspondence  between  the  meteorological  conditions  of  the 
seasons  of  undue  increase  or  unusual  scarcity  of  insect  pests,  in  order 
that  we  may  be  able  in  the  future  to  make  some  calculations  as  to  their 
probable  increase  or  decrease,  that  farmers  and  gardeners  may  govern 
themselves  accordingly. 

As  state<l  to  us  by  Mr.  Thomas,  in  1817,  the  rainfall  from  Maine  to 
Maryland  was  slightly  above  the  average,  1.01  per  cent,  of  the  mean. 

The  winter  of  184:3-'44:  was  the  most  severe  in  the  West  that  had  been 
experienced  for  twenty  years ;  the  spring  was  cold  and  late ;  1844  was 
very  wet  over  the  West,  in  fact  the  wettest  season  known  since  its  set- 
tlement, or  at  least  since  1811.  This  was  the  year  of  the  great  flood  in 
the  Mississippi.  It  was  also  wet  in  parts  of  Virginia  and  Maryland. 
But  along  the  sea-coast  from  Maine  to  Florida  the  amount  of  rainfall 
was  only  about  .90  per  cent,  of  the  mean.  In  1845  it  was  not  very  wet 
in  any  section  where  wheat  was  cultivated,  the  amount  along  the  sea- 
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coast  being  i)laced  at  .1)5,  aiul  this  was  about  the  same  in  the  Middle 
and  Northwestern  States,  varying  from  .S'3  to  .01  per  cent,  of  the  mean. 
We  thus  see  that  the  Hcssian-Fly  years,  1817  and  1844,  were  wet 
years,  periods  of  more  than  the  average  rainfall.  Of  1871  we  have  no 
records  at  hand ;  the  spring  and  summer  of  1877  were  damp  and  wet, 
and,  also,  appear  to  have  been  warmer  than  the  previous  year.  There 
thus  appears  to  be  a  correlation  between  the  seasons  of  greatest  abund- 
ance of  Hessian  Flies  and  a  greater  degree  of  moisture,  if  not  of  heat. 
,    3nF 
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Fly  years,  8o  far  as  recorded. 
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DIGTHIBUTION  of  the  HESSIAN  FLY. 

There  is  little  doubt  but  that  this  insect  was,  as  stateil  first  by  Col. 
George  Morgan,  of  rrosi)ect,  X.  J.,  and  afterwards  by  Mr.  HeiTick  auil 
Dr.  Fiteh,  introduced  from  Europe.  That  it  was  originally  a  Euro- 
pean insect  is  shown  by  ]\Ir.  Herrick,*  who  quotes  a  writer  as  authority' 
for  the  statement  that  the  insect  was  injurious  to  wheat  near  Geneva, 
in  May,  1732,  and  again  in  May,  1755.  It  was  also  detected  by  Prof.  J. 
D.  Dana,  in  the  spring  of  1834,  who  found  the  larvir,  pupai,  and  reared 
the  Hies  from  wheat  growing  on  the  island  of  Minorca.  He  sent  several 
impa*  and  Hies  from  Mahon  to  3Ir.  Herrick,  who  identified  them  as  the 
Hessian  Fly.  As  he  writes,  "  the  Mahonese  asserted  that  the  insect  bad 
been  there  from  time  immemorial,  and  often  did  great  damage  both 
there  and  in  Spain."  Dana  also  collected  the  same  insect  at  Xaples, 
and  also  at  Toulon,  France.  It  seems,  also,  that  this  insect,  or  one 
very  closely  allied  to  it,  injured  the  wheat  in  Hungary  at  or  about  the 
same  date  as  Mr.  Dane's  visit  to  Europe, «.  e.,  1831. 

Like  some  other  insects  introduced  from  Europe,  which  there  are  ouly 
slightly  injurious,  the  Ceddomyia  destructor  here  became  ;;re/>f)fr7/f,  i.  e.j 
multiplied  to  an  unusual  degree,  and  became  alarmingly  prevalent,  while 
in  Europe  it  had  not  been  even  described  by  entomologists,  its  local 
ravages  having  been  mostly  confined  to  areas  not  visited,  apparently,  by 
entomological  students. 

With  Herrick,  Fitch,  and  others,  we  arc  disposed  to  credit  the  belief 
of  Colonel  Morgan,  that  this  fly  was  introduced  into  America  in  the 
straw  lised  for  packing,  brought  by  the  Hessian  troops  during  the  Hev- 
olutionary  war.  These  troops  were  landed  on  Staten  and  the  west  end 
of  Long  Island,  August,  177G.  This,  then,  was  the  starting-point  from 
which  the  fly  originated,  and  it  will  be  interesting  to  learn  how  it  spread 
to  its  present  limits,  how  rapidly,  and  whether  it  is  at  all  migratory. 
Our  knowledge  on  these  points  will  be  mainly  derived  from  Fitch's  re- 
port and  subsequent  publications. 

By  reference  to  the  foregoing  chronological  (able  of  the  years  when  the 
Hessian  Fly  was  prevalent  and  injurious,  one  can  comprehend  easily  the 
rapidity  of  distribution  and  the  States  successively  invaded  by  it.  The 
States  are  arranged  as  nearly  as  possible  in  the  order  in  which  they  were 
first  visited. 

In  liis  interesting  history  of  the  introduction  of  the  fly  into  this  coun- 

*  In  the  Elements  (rA;;riculture,  par  Duhamcl  du  Moiicenu,  l*ari8, 1771, 2  tomes,  V2  mo.,  Ia  a  statoment 
from  M.  de  Clidtcauvieux,  of  which  the  following  is  a  translation:  "Our  wheat  [in  the  nei«»hborhood  of 
Geneva]  has  sustained,  the  present  month  of  May,  1755,  an  injury  ftom  which  the  prain  cultivated  by 
the  new  husbandry  has  not  been  exempt.  Wo  found  upon  it  a  number  of  small  white  worms,  which 
eventually  turned  to  a  chestnut  color ;  they  fix  themselves  within  the  leaves  and  ^aw  the  stalks;  they 
are  commonly  found  between  the  first  joint  and  the  root ;  the  stalkn  on  which  they  fasten  jrrow  no  more; 
they  become  yellow  and  dry  up.  Wo  suflered  the  same  iiyury  in  1732,  when  these  insects  appeared  in 
the  middle  of  May,  and  did  such  damage  that  the  crops  were  almost  annihilato<l,*'  i,  299,  The  Hpssian 
Fly  and  its  parasites,  by  E.  C.  Herrick,  Amer.  Jour.  Sc,  p.  153, 1841).  The  chest nut-colore<l  worms  men- 
tioned by  this  writer  arc  evidently  the  "flaxseotl"  of  tho  Hessian  Fly,  as  no  other  wheat  insect  has 
such  a  pupa  case. 
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try,  Dr.  Fitch  shows  that  in  Aajj^ust,  177G,  Lord  Howe's  army,  partly  ou 
Staten  Islaud  and  partly  at  Flatbush,  on  Long  Island,  was  strongly  re- 
culbrced  by  Ilessians  and  Wahleckers,  most  of  whom  were  from  Hesse 
Cassel,  ''a  district  but  about  a  liundred  miles  distant  from  SaxeCoburg 
and  Saxe- Alteuburg,  where,  as  we  have  already  seen,  the  same  insect  did 
much  damage  to  the  wheat  crops  in  1833."* 

At  Long  Island,  then,  as  shown  by  Dr.  Fitch,  the  Hessian  Fly  origi- 
nated, and  from  this  point  gradually  spread  over  the  wheat  area  of  the 
colonies,  and  afterwards  of  the  United  States,  enlarging  its  Uinits  of 
distribution  with  the  corresponding  increase  in  the  extent  of  the  wheat 
area  of  our  country. 

It  sj)read  more  rapidly  at  lirst  towards  t!ie  eastward,  nearly  lo  the  end 
of  Long  Island  and  to  Shelter  Island.  As  Havens  renmrks,  ''  It  was 
first  perceived  a  little  before  harvest,  and  appeared  to  have  come  from 
the  west  end  of  Long  Island  in  a  gradual  progi'ess  of  between  twenty 
and  thiity  miles  a  year." 

In  ten  years  after  its  importation  into  America  it  reached  Prospect,  X. 
J.,  about  forty  miles  southwest  of  Staten  Island,  and  in  1788  it  was  no- 
ticed at  Trenton,  X.  J.,  and  in  Pennsylvania.  Undoubtedly,  had  there 
been  railroads  at  that  time,  with  the  rapid  transit  of  grain-cars  and  bales 
of  hay  and  straw,  it  would  have  spread  at  least  with  three  'times  the 
rai)idity  of  its  recorded  rate  of  diflusion. 

In  1781)  the  lly  first  reached  Saratoga,  a  point  situated  200  miles  north 
of  its  original  point  of  departure.  *'The  insect  reached  here  by  a  reg- 
ular i>rogress  from  the  south,  coming  nearer  and  nearer  each  successive 
year." 

It  appeared  west  of  the  Alleghanies  in  1707,  though  in  what  state  we 
are  unable  to  learn,  while  Virginia  was  invaded  in  1801,  and  Xorth 
Carolina  about  the  year  1810.  Westward  its  i)rogress  brought  it  to 
Ohio  in  1810,  and  three  years  later  it  was  detected  in  Michigan.  In 
1811  it  was  destructive  in  Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin, 
and  the  eastern  border  of  Iowa,  while  it  was  common  in  the  Middle 
Atlantic  States,  and  became  destnictivc  in  Xorthern  Georgia  in  1815. 
Meanwhile  it  had  reached  Western  Canada  in  1805.  Korth  of  Connec- 
ticut it  seems  to  have  existed  only  sporadically,  and  to  have  maintained 
only  a  temporary  foothold  in  Vermont  and  !Maine  in  1850-52,  and  has 
never  been  noticed  in  Xew  Hampshire  or  in  Massachusetts.  Minnesota 
was  visited  in  18G0,  and  probably  earlier. 

It  must  have  reached  IMissouri,  Arkansas,  and  Texas  long  i)reviou5 
to  the  date  given  in  our  table,  but  probably  the  year  it  entered  Eastern 

*  Sir  Joseph  Baiikn  drew  up  a  report  on  lliis  insect  for  the  Trivy  Council,  dated  ^larcb  12, 1789.  Ue 
stales  that  *'  since  its  first  appearance  in  Long  Island  it  has  advanced  at  the  rate  of  fifteen  or  twenty  miles 
a  year,  and  neither  wat4^rH  nor  mountains  have  impeded  its  prof^ress.  It  was  seen  crossing  the  Delaware 
like  a  cloud  from  the  Falls  Township  to  Wakefield ;  had  reached  Saratoga,  200  miles  from  its  first  appear- 
ance,  infesting  the  counties  of  Middlesex,  Somerset,  Huntington,  Morris,  Sussex,  the  neighborhood  of 
Phila<h.«lphiii,  all  the  wheat  counties  of  Connecticut,  &c.,  committing  the  most  dreadful  ravages,  attack- 
ing wheat,  rye,  bailey,  and  timothy  grass.  The  Americans  who  have  sufTcrod  by  this  insect  spvak  of 
it  in  terms  of  the  greatest  horror."' — Dobson's  Encyclopedia,  viii,  art.  Hessian  Fly. 
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Kansas  (1871-'72)  is  not  much  posterior  to  its  arrival  there,  and  this  is 
at  present  its  most  westernmost  limit.  No  traces  of  it,  so  far  as  we  can 
learn,  have  been  seen  in  Nebraska.    (Compare  the  map  at  the  end.) 

Does  the  Hessian  Fly  migraUf — ^As  regards  the  so-called  migrations  of 
this  insect,  we  would  express  our  disbelief  in  any  such  movement  from 
place  to  place  as  is  involved  in  the  idea  of  the  word  migration.  The 
history  of  the  insect  simply  shows  that  it  has  steadily  spread  from  its 
original  point  of  introduction  to  new  sections  of  the  country  as  rapidly 
as  they  were  settled  and  wheat  became  a  staple  article  of  production. 
It  is  periodically  abundant,  much  as  most  other  obnoxious  insects  are, 
more  Kbundant  some  years  than  others ;  becoming  abundant  at  some 
localities  and  scarce  at  others.  It  cannot,  therefore,  truly  be  said  to 
**  migrate''  from  one  part  of  a  State  to  another,  or  from  one  natural 
region  to  another. 

Probable  limits  of  tJw  Hessian  Fly. — ^The  question  naturally  arises 
whether  this  pest  will  ever  infest  the  wheat  regions  of  Western  Dakota, 
Montana,  Utah,  Colorado,  and  the  Pacific  States  and  Territories.  We 
believe  not,  though  aware  that  such  a  statement  may  be  hazardous.  It 
was  originally  an  inhabitant  of  Central  and  Southern  Europe ;  it  has 
become  acclimated  in  the  Eastern  Atlantic  and  Middle  States,  in  the 
valley  of  the  Upper  Saint  Lawrence,  and  in  the  valley  of  the  Mississippi 
Kiver;  that  it  can  thrive  in  the  elevated,  dry  Eocky  Mountain  plateau 
region,  and  withstand  the  cool  nights  and  dry,  hot  atmosphere  of  the  Far 
West,  seems  very  doubtful.  At  least,  so  slowly  has  it  spread  westward, 
so  slight  an  amount  of  wheat  or  straw  is  transported  westward,  all  prod- 
uce of  this  kind  going  eastward,  that  we  doubt  whether,  during  this 
century  at  least,  it  will  extend  west  of  Kansas  and  Minnesota,  where  it 
ha?  already  had  a  foothold  for  several  years. 

SUIILIAEY  OF  THE   HABITS  OF  AND  REMEDIES  AGAINST  THE 

HES.IAN  FLY. 

1.  There  are  two  broods  of  the  fly,  the  first  laying  their  eggs  on  the 
leaves  of  the  young  wheat  from  early  April  till  the  end  of  May,  the  time 
varying  with  the  latitude  and  weather;  the  second  brood  appearing  dur- 
ing August  and  the  early  part  of  September,  and  laying  about  thirty 
eggs  on  the  leaves  of  the  young  winter  wheat. 

2.  The  eggs  hatch  iu  about  four  days  after  they  are  laid.  Several  of 
the  maggots  or  larv  ae  make  their  way  down  to  the  sheathing  base  of  the 
leaf,  an<l  renifvin  between  the  base  of  the  leaves  and  the  stem  near  the 
roots,  causing  the  stalk  to  swell  and  the  plant  to  turn  yellow  and  die. 
By  the  end  of  November,  or  from  thirty  to  forty  days  alter  the  wheat  is 
sown,  they  assume  the  "flaxseed"  state,  and  may,  on  removing  the 
lower  leaves,  be  found  as  little  brown,  oval,  cylindrical,  smooth  bodies, 
a  little  smaller  than  grains  of  rice.  They  remain  in  the  wheat  until  dur- 
ing warm  weather;  in  April  the  larva  rapidly  transforms  into  the  ])upa 
within  its  flaxseed  skin,  the  fly  emerging  from  the  flaxseed  case  about 
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tlie  end  of  April.  The  eggs  laid  by  this  first  or  spring  brood  of  flies 
soon  batch ;  the  second  brood  of  maggots  live  but  a  few  weeks,  the  flax- 
seed state  is  soon  undergbne,  and  the  autumn  or  second  brood  of  flies 
appear  in  August.  (In  some  cases  there  may  be  two  autumn  broods, 
the  earliest  August  brood  giving  rise  to  a  third  set  of  flies  in  September.) 

3.  There  are  several  destructive  ichneumon  i^arasites  of  the  Hessian 
Fly,  whose  combined  attacks  are  supposed  at  times  to  destroy  about 
nine-tenths  of  all  the  flies  hatched.  Of  tbese,  the  most  imiwrtant  is  the 
Chalcid  foiur-winged  fly  (Semiotellus  destructor^  Plate  1,  fig.  i,  much  en- 
larged), which  infests  the  flaxseed;  and  the  egg-parasite  {Platygastcr^ 
fig.  1). 

4.  By  sowing  a  part  of  the  wheat  early,  and  if  affected  by  the  fly, 
plowing  and  sowing  the  rest  after  September  20,  the  wheat  crop  may 
in  most  cases  be  saved.  It  should  be  remembered  that  the  first  brood 
should  be  thus  circumvented  or  destroyed  in  order  that  a  second,  or 
spring,  brood  may  not  appear. 

5.  If  the  wheat  be  only  partially  affected,  it  may  be  saved  by  fertilizers 
and  ciireful  cultivation;  :>r  a  badly  damaged  field  of  winter  wheat  may 
thus  be  recuperated  in  the  spring. 

6.  Pasturing  with  sheep,  and  consequent  close  cropping  of  the  winter 
wheat  in  November  and  early  December,  may  cause  many  of  the  eggs, 
larvflB,  and  flaxseeds  to  be  destroyed;  also,  rolling  the  ground  may  have 
nearly  the  same  effect. 

7.  Sowing  hardy  varieties.  The  Underbill  Mediterranean  wheat,  and 
especially  the  Lancaster  variety,  which  tillers  vigorously,  should  be  sown 
in  ijreference  to  the  slighter,  less  vigorous  kinds  in  a  region  much  in- 
fested by  the  fly.  The  early  (August)  sown  wheat  might  be  Diehl ;  the 
late  sown,  Lancaster  or  Clawson. 

8.  Of  special  remedies,  the  use  of  lime,  soot,  or  salt  may  be  recom- 
mended, also  raking  oft*  the  stubble;  but  too  close  catting  of  the  wheat 
and  burning  the  stubble  are  of  doubtful  use,  as  this  destroys  the  useful 
parasites  as  well  as  the  flies. 

FUaXHEE  INFOEMATION  DESIEED. 

What  has  been  stated  in  the  foregoing  i)ages  has  been  mostly  com- 
piled from  the  observations  of  others,  though  all  the  members  of  the 
commission  have  paid  more  or  less  attention  to  this  pest  in  former  years. 

In  order  that  a  more  detailed,  valuable  report  may  be  made  as  to  the 
habits,  distribution,  remedies,  and  statistics  of  losses,  all  necessary  for 
a  full  and  satisfactory  treatment  of  the  subject,  answers  to  the  following 
topics  from  wheat-growers  in  the  United  States,  especially  in  the  South 
and  West,  are  earnestly  desired.  The  publications  of  the  commission 
will  bo  sent  free  to  all  persons  who  will  kindly  send  replies  and  speci- 
mens to  the  following  questions ;  and  postage  and  all  necessary  expenses 
will  be  paid  to  those  sending  specimens  of  this  or  any  other  insects  in- 
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festing  Avboat,  barloy,  oats,  and  rve.    Tlie  writer  may  be  addressed  at 
Providence,  II.  T. 

1.  At  what  (late  is  the  'Mhixsecd"  state  of  the  Hessian  Fly  assnni.tl? 

2.  At  what  date  does  tlie  Uy  appear  in  sprinj^  anil  aunimn  / 

3.  During  what  year  did  the  Hessian  Fly  first  appear  to  do  da:na;^f  in  your  ncigh- 
horhood,  and  how  was  it  introduced? 

4.  How  many  ** broods"  t>r  generations  are  observed  annsjally— iiioi\'  than  t\.*o  ?  and 
wlien  does  the  plant  snller  most,  in  si)riug  or  autumn  i 

5.  State  what  you  know  of  the  n^lative  immunity  or  susceptibility  of  dilVerent  vari- 
eties of  wheat,  and  upon  what  other  eercals  or  grasses  the  insect  is  known  to  develop. 

().  What  kind  of  weather  favors  its  injuries,  and  what  metoorologieal  coudititttis 
X>revent  them?     Was  tlu'  season  of  greatest  abundance  a  wet  or  dry  one  f 

7.  Look  for  minute  parasites  in  the  eggs  and  maggots  and  flaxseed.  They  may  be 
bred  by  placing  the  eggs  and  maggots  with  the  wheat  in  bottles  covered  with  paper, 
or  even  loosely  corked,  and  thi^  i)arasitic  tlies  preserved  in  vials  of  alcohol. 

8.  Give  statistics  as  to  abundance  and  losses  in  your  town  or  county. 

I).  State  the  best  x^roventive  remedies,  as  high  culture,  the  rotation  of  crops,  pastur- 
ing to  sheep  or  cattle,  rolling,  &c. 

Specimens  of  the  wheat  atfected  by  these  insects,  and  of  the  eggs,  maggots,  and  Hies, 
together  with  their  parasites,  in  alcohol,  are  requested.  A\1ien  mailed,  the  alcohol  can 
be  x>oured  out,  and  cotton  soaked  in  alcohol  will  keep  the  specimens  wet  until  received. 
Packed  in  a  tm  box  thev  can  be  sent  through  the  mail. 
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UST  OF   WORKS   AND   AnTlCLKS  KELATINO   TO  THE  HESSIAN   FLY. 

The  following  list  embrar*»8  the  most  important  writings  relating  to  the  Hessian 
Fly.  The  title  of  manyol'them  are  taken  from  Fiteh's  report  and  the  bibliographical  list 
in  Bergeustamm  and  Loew's  Synopsis  Cecidomyidarum, 

DuiiAMEL.  Clements  d'Agricnlture.     Par  Duhamel  du  Monceau.     Paiis,  1771,  i,  p.  229. 
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Cabbondale,  III.,  December  C,  1879. 
Deab  Sir  :  I  herewith  submit  to  the  Commission  for  publication  the 
manuscript  of  the  Bulletin  I  have  prepared,  according  to  the  direction 
of  the  Commission,  on  the  history,  description,  and  habits  of  the  chinch- 
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CYRUS  THOMAS. 
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Chief  of  United  States  Entomological  Commission. 
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THE    CHINOH-BUG. 


The  chinch-bug  {Bliasus  leucoptervs  Say)  is  unquestionably  one  of  th^ 
most  formidable  insect  X)e8t8  with  which  the  farmers  within  the  wheat- 
producing  area  of  the  United  States  have  to  contend.  Although  not 
exceeding  a  grain  of  wheat  in  size,  rather  slow  motioned,  and  possessing 
no  other  weapon  of  destruction  than  its  tiny  slender  beak,  yet  the 
species  is  enabled  to  make  up  by  number  for  the  lack  of  individual 
capacity  for  destruction. 

The  locusts  of  the  west  are  the  only  creatures  of  this  class  "which 
exist  within  the  bounds  of  our  national  domain,  whose  multiplication 
causes  more  sweeping  destruction  than  does  that  of  this  diminutive  and 
seemingly  insignificant  insect."  In  the  territory  east  of  the  Mississippi 
it  is  without  a  rival. 

Mr.  Walsh  estimated  the  loss  from  the  ravages  of  this  insect  in  Illi- 
nois alone,  in  1850,  at  $4,000,000,  an  average  of  $4.70  to  every  man, 
woman,  and  child  then  living  in  the  State. 

Dr.  Shimer  says  that  it  "attained  the  maximum  of  its  development  in 
the  summer  of  1864,  in  the  extensive  wheat  and  corn  fields  of  the  valley 
of  the  Mississippi,  and  in  that  single  year  three-fourths  of  the  wheat 
and  one-half  of  the  com  crop  were  destroyed  throughout  many  exten- 
sive districts,  comprising  almost  the  entire  Northwest,  with  an  estimated 
loss  of  more  than  $100,000,000  in  the  currency  that  then  prevailed." 

Mr.  Thomas,  in  his  second  report  as  State  entomologist  of  Illinois, 
remarks  as  follows,  in  reference  to  the  loss  occasioned  by  them  in  1871: 
"I  find  no  complaints  of  damage  recorded  in  1870,  but  as  the  summer 
was  dry  over  a  large  area,  and  they  appeared  in  immense  numbers  in 
1871,  it  is  more.than  probable  that  they  began  to  increase  in  the  latter 
half  of  the  season." 

As  Dr.  Le  Baron  has  noticed  somewhat  fully  in  his  second  report  their 
operations  in  1871,  it  would  be  unnecessary  for  me  to  do  more  than  ad- 
vert to  it,  were  it  not  for  the  fact  that  this  second  report  does  not  appear 
to  have  been  generally  distributed  and  is  rarely  seen.  The  following 
quotation  wiU  suffice  to  show  the  extent  and  severity  of  this  visitation: 

"Some  idea  of  the  loss  caused  by  the  depredations  of  this  insect,  in 
this  and  neighboring  States,  may  be  reiilized  when  we  learn  that  over  a* 
belt  of  territory  100  miles  wide,  commencing  in  the  western  part  of  In- 
diana, and  extending  more  than  400  miles  west,  embracing  an  area  of 
more  than  40,000  square  miles,  the  great  staple  of  spring  wheat  was 
reduced  to  not  more  than  a  quarter  of  an  average  crop,  and  in  many 
places  wholly  destroyed  5  and  that  over  the  same  territory  barley  wa« 
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less  than  half  a  crop,  and  oats  not  more  than  three-quarters  of  their 
usual  amount. 

**The«center  of  this  belt  appears  to  have  been  a  little  north  of  the 
center  of  the  State,  being  about  on  a  line  with  the  junction  of  Iowa  and 
Missouri,  and  taking  in  a  corresponding  part  of  Southern  Iowa  and 
Nebraska  and  of  Northern  Missouri  and  Kansas.  South  of  this  belt 
winter  wheat  takes  the  place  of  spring  wheat  and  barley,  and  the 
chinch-bugs,  though  present  in  considerable  numbers,  ceased  to  commit 
any  very  serious  damage.  North  of  this  belt,  also,  notwithstanding  that 
spring  wheat  constitutes  a  leading  crop,  the  bugs  became  gradually  less 
numerous,  and  a  tolerable  crop  of  this  grain  was  harvested.  And  yet 
all  through  Northern  Illinois  and  the  southern  part  of  Wisconsin,  these 
insects  were  numerous  enough  to  damage  the  crop  to  some  extent,  and 
to  excite  the  most  serious  apprehensions  for  the  succeeding  year. 

^'  In  order  to  obtain  as  correct  an  idea  as  possible  of  the  amount  of 
loss  sustained  by  the  agriculturist  from  the  depredations  of  this  insect 
the  past  year  (1871),  both  in  this  and  the  Northwestern  States,  I  have 
made  the  following  calculations,  based  upon  the  statistics  of  the  Depart- 
ment of  Agriculture,  with  a  reasonable  estimate  of  the  proportional 
damage  caused  by  this  insect  to  those  crops  upon  which  they  dei)redate. 
All  such  calculations  must  necessarily  be  only  approximately  correct, 
and  very  loose  and  extravagant  conjectures  have  sometimes  been  in- 
dulged in  upon  the  loss  caused  by  chinch-bugs  in  former  seasons  of  their 
prevalence.  It  has  been  my  intention  to  keep  within  reasonable  bounds, 
and,  by  giving  the  figures  in  the  case,  I  give  others  the  opportunity  to 
review  my  estimates. 

*'  Taking  the  returns  of  the  I>epartment  of  Agriculture,  for  the  years 
1869  and  1870,  for  our  guide,  we  ipay  assume  the  present  annual  yield 
of  wheat  in  the  State  of  Illinois  to  bo  30,000,000  of  bushels,  of  oats 
40,000,000,  and  of  barley  3,000,000. 

"  The  area  seriously  ravaged  by  these  insects  comprised,  as  we  have 
above  stated,  about  the  middle  third  of  the  State.  This  section  would 
bear  its  full  proportional  third  of  the  wheat  and  oats,  and  at  least  one- 
half  of  the  barley  raised  in  the  whole  State.  This  would  give  as  the 
product  of  that  part  of  the  State  ravaged  by  chinch-bugs  10,000,000 
bushels  of  wh^at,  upwards  of  13,300,000  bushels  of  oats,  and  1,000,000 
bushels  of  barley.  The  proportion  of  these  crops  destroyed  by  chinch- 
bugs  we  have  put  at  three-quarters  of  the  wheat,  one-half  of  the  barley, 
an<l  one-quarter  of  the  oats.  This  will  give  as  the  amounts  actually  de- 
stroyed by  these  insects,  7,500,000  bushels  of  wheat,  500,000  bushels  of 
barley,  and  in  round  numbers,  3,300,000  bushels  of  oats. 

"  If  we  make  a  cash  estimate  of  this  loss,  by  putting  the  price  of  wheat 
at  $1  a  bushel,  barley  at  50  cents,  and  oats  at  25  cents,  we  shall  have  an 
aggregate  loss  of  upwards  of  $8,500,000  in  the  central  third  of  the  State 
of  Illinois. 

"In  this  estimate  we  have  made  no  account  of  the  injury  done  to  corn 
throughout  the  State,  nor  of  the  damage  to  small  grains  north  of  the 
central  belt.  Here  the  calculation  becomes  much  more  indefinite,  but  I 
believe  it  will  be  generally  admitted  to  be  a  low  estimate  if  we  add,  for 
this  purpose,  one-quarter  part  to  the  above  aggregate  of  loss.  This 
will  make  the  total  loss  caused  by  chinch-bugs  in  the  State  of  Illinois, 
in  the  year  1871,  upwards  of  $10,500,000.  If  we  assume  an  equal 
amount  of  loss  for  the  two  States  of  Iowa  and  Missouri  combined,  and 
another  equal  amount  for  the  four  States  of  Indiana,  Kansas,  Nebraska, 
and  Wisconsin,  we  shall  have  a  total  loss  in  one  year,  in  the  North- 
western States,  of  upwards  of  $30,000,000  from  this  one  species  of 
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The  loss  in  1874  was  probably  equal  to  that  in  1864;  and  I  think 
actually  greater. 

Professor  Riley  made  careful  estimate  by  counties  of  the  loss  in 
Missouri,  which  he  found  to  aggregate  the  large  sum  of  $19,000,000. 
I  made  careftd  estimates  of  loss  on  com  alone  in  Illinois  by  this  insect 
in  1874.  These  estimates  were  based  on  different  data,  so  as  to  form 
checks  the  one  upon  the  other,  and  the  loss  by  drought  was  eliminated. 
The  result  showed  a  loss  of  about  $20,000,000  on  this  single  cereal. 
The  entire  loss  to  the  State  that  year  by  the  operations  of  this  perni- 
cious insect  were  not  less  than  $30,000,000,  or  $11.50  to  each  inhabitant. 

If  the  loss  in  the  two  States,  Missouri  and  Illinois,  amounted  to 
nearly  $50,000,000,  it  is  not  probable  that  the  entire  loss  to  the  nation 
by  this  diminutive  insect  in  1874  fell  any  short  of  $100,000,000. 

As  the  species  appears  to  have  a  maximum  of  development  about 
every  five  years,  the  foregoing  estimates  render  it  probable  that  the 
annual  loss  to  the  nation  by  its  operations  averages  $20,000,000. 

Is  it  possible  to  prevent  this  great  drain  upon  the  agricultural  in- 
dustry of  our  country  or  to  materially  lessen  it?  To  obtain,  if  possible, 
an  afiBrmative  answer  to  this  inquiry  is  the  object  of  the  Commission. 
That  this  loss  to  a  large  extent  may  be  prevented  is  confidently  believed ; 
but  to  do  this,  it  is  first  necessary  to  have  the  farmers  of  our  country 
fully  informed  in  reference  to  all  that  is  known  respecting  the  charac- 
teristics, life-history,  and  habits  of  the  species ;  also  in  reference  to  the 
various  remedial  measures  which  have  been  tried  or  suggested,  and 
what  the  result  has  been  so  far  as  they  have  been  tested.  It  is  also 
necessary  to  inform  them  fully  in  reference  to  what  co-operation  is  ne- 
cessary, the  plans  that  have  been  tried,  and  the  result. 

Oar  object,  therefore,  in  presenting  this  bulletin  is  to  give  a  brief 
resumS  of  what  has  been  ascertained  up  to  the  present  time  in  regard  to 
the  history  and  habits  of  the  chinch-bug,  and  what  remedies  have  hereto- 
fore been  tried  or  suggested.  This  is  done  with  the  hope  that  the  farmers 
throughout  our  country  will  aid  us  in  this  work,  which  the  liberality  of 
our  national  Congress  has  ordered  for  the  benefit  of  the  agricultural  in- 
terests of  the  nation,  and  by  testing  practically  the  remedies  suggested 
or  others  that  may  suggest  themselves,  and,  informing  us  of  tlie  results, 
enable  us  to  determine  the  best  possible  means  of  counteracting  this 
pest 

The  early  history  of  its  operations  in  our  country  is  briefly  given  by 
Dr.  Fitch  in  his  second  report  on  the  Noxious  Insects  of  New  York, 
from  which  we  extract  the  following : 

"It  was  just  at  the  close  of  our  Eevolutionary  struggle,  or  about  the 
year  1783,  that  this  bug  was  first  noticed  as  a  depredator  upon  wheat, 
in  the  interior  of  North  Carolina.  It  was  at  first  supposed  to  be  iden- 
tical with  the  Hessian  fly,  which  at  this  time  was  making  such  destruc- 
tion in  wheat  crops  on  Long  Island  and  in  New  Jersey.  Two  years 
before  this^  the  British  Army,  accompanied  by  a  detachment  of  its  Ger- 
man auxiharies,  had  marched  through  North  Carolina,  and  the  battle 
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of  Guilford  was  fought.  Mr.  J.  W.  Jeffreys  states  (Albany  Cultivator, 
first  series,  vol.  vi,  p.  201)  that  an  aged  and  highly  respectable  citizen 
of  Orange  County,  !N'orth  Carolina,  informed  him  that  it  was  ^  imme- 
diately after  this  event  that  the  Hessian  fly  or  Hessian  bug  destroyed 
their  crops  of  wheat ;  and  they  believed  and  do  believe  to  this  day  (1839) 
that  those  soldiers  left  the  flies  or  bugs  as  they  passed  through  the 
country.'  The  insects  continued  to  increase  and  spread  through  the 
Carolinas  and  Virginia  for  several  years.  In  1785  the  fields  in  Korth 
Cai'olina  were  so  overrun  with  them  as  to  threaten  a  total  destnictiou 
of  the  grain  (Webster  on  Pestilence,  vol.  i,  p.  279).  And  at  length  the 
crops  were  so  destroyed  in  some  districts  that  they  were  obliged  to 
wholly  abandon  the  sowing  of  wheat.  It  was  four  or  five  years  that 
they  continued  so  numerous  at  this  time. 

"  The  only  particular  account  which  was  published  of  the  insect  and 
its  habits  at  this  period,  of  which  we  have  any  knowledge,  appeared  in 
London,  in  Young's  Annals  of  Agriculture,  vol.  xi,  p.  471.  It  is  from 
this  notice  of  it,  Kirby  and  Spence  state,  that  they  derive  the  informa- 
tion given  in  their  Introduction  to  Entomology  (p.  127, American  edition), 
which  is  as  follows :  ^America  suffers  also  in  its  wheat  and  maize  from 
the  attack  of  an  insect,  which,  for  what  reason  I  know  not,  is  called  the 
chintz-bug  fly.  It  appears  to  be  apterous,  and  is  said  in  scent  and  color 
to  resemble  the  bed-bug.  They  travel  in  immense  columns  from  field  to 
field,  like  locusts,  destroying  everything  as  they  proceed;  but  their  in- 
juries are  confined  to  the  States  south  of  the  fortieth  degree  of  north 
latitude.  From  this  account  the  depredator  here  noticed  should  belong 
to  the  tribe  Geocorisce  Latreille ;  but  it  seems  very  difficult  to  conceive 
how  an  insect  that  lives  by  suction,  and  has  no  mandibles,  could  destroy 
these  plants  so  totally.' 

'^About  the  year  1809,  we  are  informed  by  Mr.  Jeffreys  that  the 
chinch-bug  again  became  so  destructive  in  North  Carolina  that  in  Orange 
County  the  farmers  had  to  abandon  the  sowing  of  wheat  for  two  years, 
and  according  to  his  statement  the  insects  were  subdued  thereby.  At 
various  other  times,  of  which  we  have  no  record,  it  has  undoubtedly  been 
abundant  in  that  and  the  adjacent  States,  that  section  of  country  ap- 
I)earing  to  be  its  headquarters. 

^'In  1839,  we  have  accounts  of  its  having  again  become  excessively 
numerous  and  destructive  in  Virginia  and  the  Carolinas. 

"  The  bug  had  now  become  so  numerous  in  Carolina  and  Virginia  that, 
with  its  continued  increase  in  1810,  the  total  destruction  of  their  crops 
appeared  inevitable.  The  prospect  was  so  alarming  that  Sidney  Wel- 
ler,  of  Brinkleyville,  Halifax  County,  North  Carolina,  and  others  in  his 
neighborhood,  united  in  the  spring  of  1840  in  pledging  a  handsome  sum 
as  a  prize  for  some  feasible  method  to  arrest  the  career  of  this  depredator. 
But  at  this  juncture  Providence  interfered  to  accomplish  what  no  human 
agency  could  have  effected.  Instead  of  being  dry,  like  the  two  or  three 
preceding  years,  the  summer  of  1840  proved  to  be  of  an  opposite  chai-- 
acter,  and  the  ravages  of  this  insect  were  at  once  suppressed. 

"It  was  about  this  period  that  the  chinch-bug  began  to  be  noticed 
along  the  Upper  Mississippi  and  through  the  northern  parts  of  Illinois. 
It  made  its  appearance  there  simultaneously  with  the  establishment  of 
the  Mormons  at  Nauvoo  (1840-1844),  and  many  ignorant  people  firmly 
believed  they  were  introduced  there  by  these  strange  religionists,  and 
'  Mormon  lice'  became  the  name  by  which  they  were  currently  designateil 
through  that  district." 

The  history  of  its  operations  in  Illinois  from  the  time  it  was  first  ob- 
served, in  1840,  up  to  1877  is  given  by  the  writer  quite  fully  in  nis 
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Second  Report  on  the  IN^oxious  and  Beneficial  Insects  of  Illinois.  This 
may  be  briefly  summarized  as  follows : 

The  first  notice  of  it  in  the  State  was  in  1840,  when  it  appeared  in  the 
northwestern  portion,  near  the  Mississippi,  and  in  Tazewell  County. 
There  is  also  reason  to  believe  it  appeared  this  or  the  following  year  in 
Saint  Clair  County.  In  1844  it  was  somewhat  injurious  in  Sangamon 
and  some  other  sections.  In  1845  it  did  extensive  damage  in  Knox, 
Tazewell,  Will,  and  some  other  counties.  In  1840  it  was  observed  in 
Cass  County.  In  1847  it  appeared  in  Lyons  County,  Iowa.  In  1848  it 
was  observed  in  Lake  County,  Indiana,  but  there  is  no  mention  of  it 
that  I  can  find  in  Illinois  in  1847,  1848,  or  1849.  But  it  is  more  than 
probable  it  began  to  develop  in  1849,  as  it  appeared  in  destructive 
numbers  in  1850  over  a  large  portion  of  Northern  Illinois.  Formidable 
numbers  appeared  in  Illinois  and  the  adjacent  portions  of  Indiana  and 
Wisconsin  in  1854  and  1855,  especially  the  latter  year.  This,  according 
to  Mr.  Williams,  of  Geneva,  Wis.,  was  its  first  appearance  in  that  State, 
coming  from  the  south.  In  1855  it  did  considerable  injury  in  Mercer 
and  De  Kalb  Counties  and  some  portions  of  Southern  IlUnois.  In  1857 
and  1858  it  was  observed  in  limited  sections  of  the  State.  In  1801  and 
1862  it  was  reported  by  Dr.  Shimer  as  doing  considerable  injury  in  the 
northwestern  portion  of  the  State.  In  1804  the  crops  in  Iowa  and 
acyoining  sections  of  Illinois  suffered  largely  from  its  atta<3ks,  as  did 
also  other  portions  of  the  ]S"orthwest.  It  again  made  its  appearance  in 
Illinois  in  1805,  but  the  season  being  wet  the  insects  were  destroyed. 

In  1808  and  1809  it  appeared  in  limited  numbers  in  the  southern  por- 
tion of  the  State,  but  its  development  was  cut  short  by  the  wet  weather. 
The  year  1871  was  marked  by  its  appearance  in  vast  numbers  over  the 
Northwestern  States ;  and,  as  heretofore  stated,  1874  was  also  another 
noted  chinch-bug  year. 

The  following  brief  notice  of  its  history  in  other  sections  is  given 
here,  but  this  we  expect  to  make  more  complete  in  our  second  report. 

From  Professor  Riley's  seventh  report  as  State  Entomologist  of 
Missouri,  we  learn  that  it  appeared  in  that  State  as  early  as  1830 ;  that 
it  was  more  or  less  injurious  in  certain  sections  in  1854,  1855,  1850, 
1857,  and  1859 ;  that  in  1800  it  was  quite  destructive,  as  also  in  1870- 
'71 ;  but  1874  was  the  year  in  which  it  was  most  injurious  in  this  State. 

From  a  communication  received  from  Mr.  J.  H.  Wissler,  of  Lockville, 
I^.  C,  we  learn  this  insect  was  very  destructive  in  that  State  about  1837, 
a  date  not  mentioned  by  Dr.  Fitch.  The  same  writer  also  states  that 
"it  was  very  troublesome  about  twenty  years  ago  (1859),"  at  which 
time  we  learn  by  a  letter  from  Mr.  E.  A.  McWhorter,  of  Camden  County, 
Georgia,  that  it  injured  the  rice  crop  in  that  county,  the  only  certain 
notice  we  have  of  its  appearance  in  that  State. 

Mr.  W.  J.  Eoss,  of  Stanley  County,  North  Carolina,  writes  us  that 
"  these  insects  were  abundant  and  did  much  damage  in  that  county  in 
1837  and  1845." 
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It  appears  from  Dr.  Fitch's  second  report  that  they  were  so  uumerous 
in  Virginia  and  North  Carolina  in  1856,  as  to  spread  a  general  alarm 
from  the  mountains  to  the  seaboard. 

NAMES  AND  DESCRIPTION. 

The  chinch-bug  is  a  small  insect  less  than  one-fourth  of  an  inch  long, 
its  length  usually  not  exceeding  three-twentieths  of  an  inch ;  its  width 
something  less  than  one-half  its  length  5  rounded  on  the  underside  and 
flat  above ;  of  a  coal-black  color,  with  white  wings  which  have  a  trian- 
gular, black  dot  on  their  outer  margins.  It  belongs  to  the  order  Hemip- 
TERA  and  sub-order  Heteroptera^  to  which  group  also  belong  the  common 
bed-bug,  squash-bug,  and  other  similar  true  bugs.  This  species,  like  all 
the  rest  belonging  to  the  order,  has  the  mouth  prolonged  into  a  slender, 
horn}',  jointed  beak,  usually  turned  under  the  breast  when  not  in  use. 
With  this  instrument,  and  the  slender  needle-like  setre  inclosed  within 
it,  they  puncture  the  bark,  leaves,  and  stems  of  plants,  and  suck  out 
their  juices.  It  is  in  this  way  the  chinch-bug  obtains  its  food.  As  it  has 
no  means  of  gnawing  plants,  and  is  so  diminutive  in  size,  it  would  appear 
to  be  incapable  of  inflicting  any  very  serious  injury  on  vegetation ;  but, 
as  heretofore  stated,  what  it  lacks  in  individual  capacity  for  inflicting 
injury  is  made  up  by  the  immense  numbers  which  are  occasionally 
developed.  A  myriad  of  tiny  pumps  incessantly  drawing  away  the  juices 
of  a  plant  must  in  a  short  time  cause  it  to  decay  and  die. 

Although,  as  we  have  seen,  the  insect  was  known  long  before  1831,  yet 
it  was  not  until  that  year  that  it  was  scientiflcally  described  by  Mr.  Say, 
who  "  took  a  single  specimen  on  the  Eastern  Sbore  of  Virginia."  Tliis 
description,  under  the  name  Lygceus  leucoptenis,  was  given  in  a  small 
pampblet  on  the  Heteropterotis  Heniiptera  of  iN^orth  America,  published 
by  Mr.  Say  at  New  Harmony,  Ind.,  December,  1831,  and  is  as  follows: 

^^Lygcciis  leucopterus, — Blackish,  hemelytra  white  with  a  bhick  spot. 

Inhabits  Virginia.    Body  long,  blackish,  with  numerous  hairs;  antennae, 

rather  short,  hairs :  second  joint  yellowish,  longer  than  the  third,  ulti- 

Fio.  1.  mate  joint  longer  than  the  second,  thickest ;  thorax 

tinged  with  cinerous  before,   with   the   basal    edge 

piceous;  hemelytra  (elytra)   white,   with  a  blackish 

oval  spot  on   the  lateral  middle,*   rostrum  and  feet 

honey-yellow  5   thighs  a  little  dilated.     Length  less 

than  three-twentieths  of  an  inch." 

Xineteen  years  afterwards  Dr.  Le  Baron^  not  aware 

that  the  species  had  previously  been  described,  named 

Bhyparochromus  devastator^  and  gave  the  following 

description  in  the  Prairie  Farmer  of  September,  1850: 

"  Length  1§  lines  or  three-twentieths  of  an  inch. 

Body  black,    clothed  with  a  very  fine  grayish  down 

Chinch-bag^  The  line  ^^^  distinctly  visiblc  to  the  naked  eye ;  basal  joint 

below  shows  the  natu- of  thc  antenniB  honey-yellow,  second  joint  the  same, 

™  ""^^^  '  tipped  with  black,  third  and  fourth  joints  black ;  l^eak 

brown;  wings  and  wing-cases  white;  the  latter  are  black  at  their  inser- 
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tion,  and  have  near  the  middle  two  short,  irregular  black  lines,  and  a 
conspicuous  black  marginal  spot ;  legs  dark  honey-yellow,  terminal  joint 
of  the  feet  and  the  claws  black." 

Numerous  descriptions  of  the  young  or  larva  have  been  given,  but 
that  by  Professor  Eiley  in  his  seventh  report  is  perhaps  the  most  com- 
plete, and  as  it  leaves  nothing  to  add,  being  taken  from  fresh  specimens 
and  including  the  eggj  I  copy  it  here,  together  with  his  excellent  figure 
of  the  preparatory  stages : 

"  Efiff. — Average  length  .03  inch,  elongate-oval,  the  diameter  scarcely 
one-fii'th  the  length.  The  top 
squarely  docked  and  sur- 
mounted with  four  small, 
rounded  tubercles  near  the 
center.  Color,  when  newly 
laid,  pale  or  whitish,  and  trans 
lucent,  acquiring  with  age  the 
amber  color,  and  finally  show- 
ing the  red  parts  of  the  em- 
bryo, and  especially  the  eyes 
toward  the  tubercled  end. 
The  size  increases  somewhat 

after  deposition,  and  will  some-  ChiDchbnp,  Lnrva,  Pnpn,  and  Egrff.  a  end  b,  efrjrs;  c, 
xi  u    ^^l.^     t\4    '      -u     •         voiin.cj  larva ;  d,  tarsus  of  same;  e,  larva  alior  liist  inolt; 

times  reacn  near  .U4  men  m  /,  imxa  after  second  molt;  g,  pupa;  h.  Ics;  i,  the  beak 
len  ""th.  ®^  tubular  mouth ;  j,  tarsus  of  mature  bug. 

^^  Larval  stages. — The  newly  hatched  larva  (Fig.  2,  c)  is  pale  yellow, 
with  simply  an  orange  stain  on  the  middle  of  the  three  larger  abdominal 
joints.  The  form  scarcely  differs  from  that  of  the  ma- 
ture bug,  being  but  slightly  more  elongate;  but  the 
tarsi  have  but  two  joints  (Fig.  2,  d)  and  the  head  is 
relatively  broader  and  more  rounded,  while  the  joints 
of  the  body  are  subequal,  the  prothoracic  joint  being 
but  slightly  longer  than  any  of  the  rest.  The  red 
color  soon  prevades  the  whole  body,  except  the  first 
two  abdominal  joints,  which  remain  yellowish,  and 
the  members,  which  remain  pale.  After  the  first 
moult  (Fig.  2,  e)  the  red  is  quite  bright  vermilion, 
contrasting  strongly  with  the  pale  band  across  the 
middle  of  the  body,  the  prothoracic  joint  [first  behind  , 
the  head]  is  relatively  longer,  and  the  metathoracic 
joint  [third  behind  the  head)  shorter.  The  head  and 
prothorax  are  dusky  and  coriaceous  and  two  broad 
marks  on  the  mesothorax  [second  joint  behind  the 
head],  two  smaller  ones  on  the  metathorax,  two  on  the  fourth  and  fifth 
abdominal  sutures,  and  one  at  the  tip  of  the  abdomen  are  generally 
visible,  but  sometimes  obsolete ;  the  third  and  fourth  joints  of  the 
antennae  are  dusky,  but  the  legs  are  still  pale.  After  the  second  moult 
[Fig.  2,  /]  the  head  and  thorax  are  quite  dusky  and  the  abdomen 
duller  red,  but  the  j^ale  transverse  band  is  still  distinct;  the  wing-pads 
become  apparent,  the  members  are  more  dusky,  there  is  a  dark  red 
shade  on  the  fourth  and  fifth  abdominal  joints,  and  ventrally  a  distinct 
circular  dusky  spot  covering  the  last  three  joints. 

^'Fupa, — [Fig.  2,  g\.  In  the  pupa  all  the  coriaceous  parts  are  brown- 
black,  the  wing-pads  extend  almost  across  the  two  pale  abdominal  joints, 
which  are  now  more  dingy,  while  the  general  color  of  the  abdomen  is 


Fig.  3. 
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dingy  gray ;  the  body  above  is  slightly  pubescent,  the  members  are  col- 
ored as  in  the  mature  bug,  the  three-jointed  tarsus  is  foreshadowed,  and 
the  dark  horny  spots  at  the  tip  of  the  abdomen,  both  above  and  below, 
are  larger.'' 

The  characters  of  the  perfect  insect  are  so  fully  given  in  the  descrip- 
tions by  Say  and  Dr.  Le  Baron,  already  quoted,  that  it  is  unnecessary 
for  me  to  repeat  them  here.  I  may  add  that  the  antennae,  which  are  not 
described,  are  a  little  less  than  half  the  length  of  the  body,  composed  of 
four  joints,  the  last  being  the  largest  Dr.  Fitch  has  also  pointed  out 
the  following  varieties : 

'^a,  immarginatus. — Basal  margin  of  the  thorax  not  edged  with  yellow- 
ish.   Common. 

"6,  dimidiatus. — ^Basal  half  of  the  thorax  deep  velvety  black,  anterior 
half  grayish.    Common. 

"  c,  fulvivenosus. — The  stripes  on  the  wing-covers  yellow  instead  of 
black. 

^'  d,  albivenosus. — ^Wing-covers  white,  without  any  black  marks  except 
the  marginal  spot.    A  male. 

"  e,  aptervs, — Under  or  true  wings  wanting,  wing-oovers  much  shorter 
than  the  abdomem. 

"/,  basalts. — ^Basal  joint  of  the  antennae  dusky  and  darker  than  the 
second. 

"(/,  nigricomis. — First  two  joints  of  the  antennae  blackish. 

^^  hy  femoratm. — ^Legs  pale  livid  yellow,  the  thighs  tawny  red.  Com- 
mon. 

"i,  rufipedes. — Legs  dark  tawny-red  or  redidsh-brown." 

Professor  Riley  adds  another,  melanosusy  ^'in  which  the  usual  white  of 
the  wings  is  quite  dusky  and  contains  additional  black  marks  at  the 
base  and  toward  the  tips,  and  in  which  all  the  members  and  the  body, 
except  the  rufous  hind  end  of  the  thorax,  are  jet  black.'' 

It  is  but  an  act  of  justice  to  state  that  as  early  as  1845  (Prairie  Farmer 
for  October,  1845)  Mr.  J.  Hadley  gave  the  first  brief  description  of  the 
larval  state ;  although  brief  and  making  no  pretensions  to  scientific  accu- 
racy, yet  the  larval  and  pupal  states  are  clearly  indicated. 

There  is  also  occasionally  seen  in  the  northern  sections  a  short- winged 
form  of  the  perfect  insect,  such  as  is  shown  at  Fig.  3. 

The  common  name  Chinch-bug  is  from  the  Spanish  chinches  signifying 
bug.  The  name  cJdntz  and  chinJc  bug  were  formally  occasionally  used. 
As  special  notice  was  first  called  to  them  in  Illinois,  in  the  section  and 
about  the  time  the  Mormons  came  to  Nauvoo,  they  were  named  "Mor- 
mon lice." 

NUMBER  OF  BROODS  AND  HIBERNATION. 

It  was  known  soon  after  the  insect  became  troublesome  that  there 
were  more  broods  than  one,  some,  as  Mr.  Hadley,  supposing  there  were 
"five  or  six  generations."  It  is  a  quite  common  opinion,  and  is  held  by 
many  to  the  present  day,  that  there  are  three  broods.  This  belief  arises 
very  naturally  from  the  fact  that  those  which  hibernate  appear  in  the 
spring  to  deposit  eggs  5  the  perfect  insects  ftx)m  these  are  counted  as  a 
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second  brood,  the  fall  brood  being  the  third,  according  to  this  method 
of  counting;  but,  as  will  be  seen  by  careful  observation,  those  which 
appear  in  the  spring  are  the  same  ones  seen  late  in  the  fall.  Dr.  Shi- 
mer  observed  in  1864  and  1865  that  this  species  is  two-brooded,  but  no 
account  of  his  observations  were  published  until  1867.  In  the  mean 
time,  Professor  Eiley  published  the  fact  in  1866  that  they  are  but  two- 
brooded  in  the  northern  part  of  Illinois.  Subsequent  observations  have 
shown  this  to  be  the  rule  in  the  other  parts  of  the  State  and  throughout 
the  ^N'orthwest.  There  is  some  evidence  of  an  occasional  third  brood  in, 
liie  extreme  southern  part  of  the  State  and  in  Kentucky,  but  not  suffi- 
cient to  justify  me  in  asserting  it  as  a  fact  or  to  satisfy  me  of  its  cor- 
rectness. 

Insects  may  pass  the  winter  as  eggs,  which  is  a  very  common  method; 
as  larvae  or  young,  which  is  rather  unusual ;  as  pupae,  which  is  a  very 
common  method  in  those  orders  where  the  pupa  state  is  one  of  complete 
quiescence ;  and,  lastly,  they  may  pass  the  winter  as  perfect  insects. 

The  last  method  is  the  one  adopted  by  the  Chinch-bug.  When  cold 
weather  comes  on,  those  of  the  fall  brood  leave  the  now  dry  and  har- 
dened corn-stalks  and  seek  secure  places  in  which  to  remain  during  the 
winter.  Occasionally  they  take  flight  at  this  time,  but  usually  they 
seek  the  most  secure  places  which  can  be  found  in  and  immediately 
around  the  field.  Any  rubbish  left  in  the  field,  if  of  a  nature  to  meet 
their  wants,  is  eagerly  sought ;  corn-shocks,  straw-piles,  stumps,  logs, 
and  fence-rows  are  used  as  hiding-places ;  they  even  hide  beneath  the 
dods  when  no  better  places  can  be  found.  But  many  move  into  the 
forest,  grove,  or  woodland,  if  either  happens  to  be  near  at  hand.  I  have 
found  also  that  the  line  of  bushes  along  a  little  branch  traversing  the 
field  is  a  favorite  resort  Sheds,  barns,  rail-fences,  and  stacks  often 
furnish  them  with  winter  quarters. 

During  the  winter  they  remain  in  a  torpid  or  semi-torpid  state,  but 
are  easily  warmed  into  life  and  activity.  As  the  cold  weather  becomes 
more  and  more  severe  they  press  deeper  and  deeper^  if  possible,  into  the 
inner  recesses  of  their  hiding-places.  They  prefer  dry  quarters  if  readily 
obtained. 

Whether  the  males  survive  in  equal  numbers  with  the  females  is  a 
point  not  ascertained,  so  far  as  I  am  aware,  but  I  am  of  the  opinion  that 
the  females  are  the  more  numerous. 

Their  time  of  coming  forth  in  the  spring  depends  upon  the  latitude 
and  season.  In  a  few  instances  in  unusually  early  springs  they  have 
been  seen  as  early  as  the  middle  or  latter  part  of  March  in  the  southern 
end  of  this  State ;  while,  on  the  other  hand,  in  the  northern  part  of  the 
State  in  a  late  spring  they  have  delayed  their  appearance  until  late  in 
May,  and  probably  even  until  the  first  of  June.  IJsually  they  come  out 
during  the  month  of  April  in  the  southern  and  central  part  of  the  State. 
But  it  must  be  admitted  that  there  is  but  little  testimony  on  this  point, 
as  but  very  few  of  our  farmers  pay  any  attention  to  insects  except  when 
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they  become  injurious  or  appear  in  immense  masses.  The  chinch-bug, 
when  flying,  would  scarcely  be  distinguished  by  the  unpracticed  eye 
from  a  gnat.  On  this  account  our  correspondence,  and  the  printed  and 
manuscript  notes  we  have  examined,  make  fctr  more  frequent  mention 
of  the  first  appearance  of  the  young  than  they  do  of  the  spring  appear- 
ance of  the  hibernating  brood. 

In  order  to  show  the  various  hiding-places  they  select  in  which  to 
hibernate,  I  quote  the  following  notes  from  correspondents  as  found  in 
my  second  report : 

"  When  winter  set  in  they  went  into  winter  quarters  under  corn-shocks, 
clods,  rails,  &c." 

"  I  have  never  known  them  to  winter  in  timothy  or  any  tame  hay ; 
but  if  you  want  to  raise  an  extra  crop  of  bugs,  leave  a  few  bottoms  of 
prairie-hay  stacks  and  piles  of  corn-fodder  and  straw  until  June,  and, 
my  word  for  it,  you  will  have  them.'' 

"  Their  winter  quarters  are  old  rail  fences,  corn-stalks,  house-roofs, 
logs,  leaves,  &c.'' 

In  addition  to  these  places,  we  may  add  that  in  timbered  sections 
they  frequently  go  to  the  woods  and  seek  shelter  under  the  leaves  and 
in  the  crevices  of  the  bark  of  ti'ees,  under  loose  bark,  and  even  hide 
under  stones.  I  have  found  them  quite  abundant  in  old  stumps  and 
old  logs,  and  around  fields  which  have  been  in  com  during  the  summer 
previous.  When  no  other  hiding-place  can  be  found  they  will  seek 
shelter  from  the  cold  under  clods  of  earth. 

As  the  cold  increases  they  will  penetrate  farther  and  farther  into  their 
recesses.  They  prefer  comparatively  dry  situations,  as  moisture  appears 
to  be  inimical  to  them,  though  in  this  stage  of  their  existence  it  does  not 
appear  to  be  necessarily  destructive  of  life,  as  the  following  statement 
in  my  second  report,  given  by  a  correspondent  on  whose  veracity  and 
intelligence  I  can  rely,  will  show : 

"  They  have  been  taken  from  ice,  by  thawing  it,  and  when  slightly 
warmed  would  manifest  signs  of  life,  crawling  about  as  in  spring.  They 
thus  appear  to  be  able  to  endure  cold  or  heat.'' 

I  have  often  taken  them  in  winter  inclosed  in  a  covering  of  frost  and 
to  all  appearances  frozen  stiff,  yet  when  placed  in  a  warm  atmosphere 
for  a  time  they  would  survive.'  The  following  statement  by  Dr.  Henry 
Shimer,  of  Mount  Carroll,  HI.,  in  reference  to  their  winter  life,  will  be 
interesting  in  this  connection  : 

"After  the  early  autumn  frosts  they  left  their  feeding-grounds,  on 
foot,  in  search  of  winter  quarters ;  none  could  be  seen  on  the  wing  as  at 
harvest  time.  For  a  winter  retreat  they  resorted  to  any  convenient 
shelter  they  might  chance  to  find,  as  long  grass,  weeds,  boards,  pieces 
of  wood,  rails,  fallen  tree  leaves,  &c. 

"  In  January,  1865,  I  next  examined  their  condition ;  those  that  I 
found  in  the  sheaths  of  the  corn-leaves,  above  the  snow,  and  had  been 
thus  exposed  during  the  previous  severe  weather — ^when  for  several  suc- 
cessive days  the  thermometer  was  15o  to  20°  below  zero — were  invaria- 
bly found  dead,  without  exception,  and  those  beneath  the  snow  were 
alive.    This  observation  was  made  in  the  conunon  farm  oom-fields,  as 
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they  might  be  found  anywhere  all  over  the  wide  country,  for  in  autumn 
the  chinch-bugs  remained  in  great  numbers  in  the  corn-husks  and  under 
the  sheaths  of  the  blades,  as  well  as  in  other  winter  retreats.  Upon 
various  occasions,  as  the  winter  advanced,  I  brought  in  corn-husks  filled 
with  ice,  inclosing  the  chinch-bugs  in  the  crystallized  element;  when 
the  ice  was  thaw^  they  were  able  to  run,  apparently  unaffected  by  that 
degree  of  cold.  It  is  therefore  proved  that  these  insects  possess  vitality 
sufficient  to  withstand  the  effect  of  a  temperature  below  the  freezing- 
point,  and  perhaps  below  zero,  as  must  have  been  their  condition  in 
these  ice-bound  husks ;  but  when  in  the  open  air,  exposed  to  the  sweep- 
ing prairie  winds,  15  or  20  degrees  below  zero,  for  a  long  time,  they  suc- 
cumb to  the  cold. 

*'  March  7, 1865. — The  snow  having  cleared  off  ftx)m  the  ground,  I  ex- 
amined the  condition  of  a  host  of  these  chinch-bugs  that  h^  chosen  for 
their  winter  covering  cord- wood  sticks  lying  on  the  ground,  entirely  sur- 
rounded by  frost  and  ice;  of  these  20  per  cent,  were  living;  those  that 
were  more  fortunate  in  their  selection  of  winter  quarters  fared  much 
better.  From  a  single  handful  of  leaves  picked  up  at  one  grasp  from 
beneath  an  apple  tree,  I  obtained  855  living  and  312  dead  chinch-bugs ; 
and  of  their  lady-bird  enemies  that  had  entered  the  same  winter  quar- 
ter with  them,  60  were  living  and  10  dead.  Of  these  chinch-bugs  I 
placed  a  number  in  comfortable  quarters  in  the  house  in  a  small  paste- 
board box — ^not  in  a  stove  room — ^together  with  some  coleopterous  in- 
sects casually  gathered  among  the  chinch-bugs;  after  one  month  I  found 
the  latter  all  dead  and  the  former  living. 

"The  entire  month  of  March  was  rain,  snow,  thawing,  freezing,  alter- 
nately, seeming  to  be  very  uncomfortable  for  any  living  creature  to  re- 
main out  of  doors  with  so  poor  a  shelter  and  on  top  of  the  ground. 

"  April  1-6, 1  again  made  repeated  examinations  of  these  chinch-bugs 
in  their  winter  quarters,  and  found  about  the  same  proportion  of  them 
living  as  noted  on  the  7th  of  March.  At  this  time  they  wandered  away 
on  foot  from  their  winter  quarters.'' 

THE  FIRST  BROOD. 

Immediately  after  they  come  out  of  their  winter  quarters  in  the  spring, 
which  varies,  according  to  latitude  and  the  season,  from  the  latter  part 
of  March  to  the  middle  of  May,  they  pair.  Dr.  Shimer  states  in  the  ar- 
ticle from  which  we  have  just  quoted  that  he  observed  them  at  this  time 
on  the  wing,  which  he  appears  to  think  is  their  usual  method  during 
the  time  of  their  amours,  but  observations  made  by  myself  and  others 
do  not  confirm  this  opinion ;  on  the  contrary,  they  show  it  to  be  unusual. 

After  pairing,  the  females  commence  laying  their  eggs,  and,  unfortu- 
nately for  the  farmer,  nature  appears  to  have  made  a  special  provision 
for  them  to  adapt  them  to  the  vicissitudes  of  season,  and  even  in  refer- 
ence to  the  method  of  oviposition.  If  compelled  to  deposit  all  their 
eggs  at  one  time,  an  entire  brood  might  be  destroyed  by  a  single 
drenching  rain ;  but  the  female  proceeds  leisurely  with  her  work,  day  by 
day  depositing  a  few,  those  in  her  ovaries  developing  as  necessity 
demands,  the  process  being  carried  on  for  two,  or  even  three  weeks. 
Accoi'diug  to  the  observations  of  Dr.  Shimer,  the  usual  time  occupied 
in  this  work  is  about  twenty  days,  and  the  number  deposited  about  500. 
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As  a  general  mle,  the  eggs  deposited  at  this  time  are  placed  just 
below  the  surface  of  the  soil  on  the  roots,  or  on  the  stem  near  the  sur- 
face. The  moisture  of  the  soil  at  the  time  probably  has  something  to  do 
with  the  position  chosen,  the  higher  being  selected  when  it  is  damp,  and 
the  Ipwer  when  it  is  dry  5  the  condition  as  to  compactness  or  hardness 
doubtless  has  also  something  to  do  with  the  position  selected.  Dr, 
Shimer  remarks  that  he  "  found  the  chinch-bug  eggs  more  abundant 
mostly  on  the  roots  and  stalks  beneath  the  ground,  sometimes  in  loose 
clusters  of  a  dozen  or  more.  They  were  on  the  roots,  where  they 
crossed  the  numerous  cracks  in  the  ground ;  less  frequently  on  the  stem, 
at  the  surface  of  the  ground."  Sometimes,  as  before  intimated,  this  is 
reversed,  and  they  are  more  abundant  on  the  stem  near,  or  just  beneath, 
the  surface  than  on  the  roots. 

Numerous  observations  .show  that  the  eggs  are  more  liable  to  be 
affected  by  climatic  influences  than  the  perfect  insects,  and  are  sooner 
destroyed  by  heavy  rains.  The  moisture  has  the  effect  of  dissolving 
the  substance  by  which  they  are  attached  to  the  stalks,  and  the  water 
carries  them  down  into  the  moist  soil  and  destroys  their  vitality.  The 
following  statement  by  Professor  Boss,  in  the  communication  before 
alluded  to,  is  quite  interesting  in  this  connection.  His  letter  is  dated 
June  4, 1875: 

"  Within  the  last  week  we  have  had  two  heavy  showers  of  rain. 
Before  either  of  them  fell  I  examined  very  carefully  the  eggs  deposited 
about  twelve  or  fifteen  days  ago.  They  were  very  abundant  on  nearly 
every  stalk  of  wheat,  always  deposited  within  one  or  two  inches  of  the 
ground,  in  the  sheath  close  to  the  stalk.  There  were  probably  an 
average  of  fifty  eggs  on  the  stalk.  This  evening,  four  days  after  the 
first  examination,  with  a  good  glass,  magnifying  twenty-five  iliameters, 
at  hand,  I  examined  the  same  field  of  wheat  at  the  same  place  as  my 
first  examination.  I  found  but  few  old  bugs ;  some  of  the  eggs  had 
hatched  out,  but  by  far  the  greater  number  of  eggs  were  wash^  down 
from  their  places,  distorted  in  shape,  sunken  into  the  soil,  and  many 
decomposed ;  probably  not  more  than  one  in  ten  of  the  first  I  saw  had 
developed  into  a  bug.  I  could  easily  tell  the  eggs  that  were  destroyed. 
I  examined  many  stalks  on  which  I  &und  no  eggs.  Abundant  evidence 
is  at  hand  in  proof  of  their  destruction  in  the  egg  state  by  rain.'' 

The  egg  is  at  first  of  a  pale  dull  whitish  or  testaceous  color,  but  at 
length  assumes  a  reddish  color,  from  the  changes  transpiring  within ; 
the  embryo  can  be  seen  as  a  red  speck  in  the  center  through  the  trans- 
parent shell.  When  first  hatched  the  young  bug  is  red  with  a  white 
stripe  across  it ;  afterwards  it  turns  of  a  browhish  or  grayish-browa 
color.  Soon  after  it  is  hatched  it  inserts  its  tiny  beak  into  the  plant  ou 
which  it  is  situated  and  commences  pumping  out  the  juices  on  which 
the  vigor  and  life  of  the  plant  depend.  As  their  growth  is  rapid  their 
molts  are  frequent;  before  reaching  the  perfect  or  winged  state  it 
passes  through  foun  of  these  changes,  varying  in  color  and  markings 
aft^r  each.  According  to  Mr.  Riley's  observation,  "It  is  bright  red, 
with  a  pale  band  across  the  middle  of  the  body  after  the  first;  some- 
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what  darker  with  the  merest  rudiments  of  wing-pads  after  the  second ; 
and  quite  brown^with  distinct  wing-pads,  but  with  the  pale  transverse 
band  still  visible  after  the  third."  The  entire  process  requires  from  five 
to  seven  weeks  ^  according  to  Dr.  Stumer's  observations,  from  the  time 
the  egg  is  deposited  until  the  imago  appears  is  usually  from  fifty-seven 
to  sixty  days. 

It  is  but  a  short  time  after  they  reach  the  perfect  state— a  few  days 
only — ^before  they  pair,  and  the  females  deposit  their  eggs.  The  insects 
produced  from  these  constitute  the  "  fall"  or  " second  brood,"  and  pass 
through  the  same  changes  as  those  of  the  first  brood.  The  perfect  in- 
sects of  this  brood,  as  before  stated,  live  through  the  winter.  In  the 
southern  part  of  this  State,  at  least,  it  is  not  an  uncommon  thing  to  find 
ibe  pupsB  wintering  over ;  whether  those  caught  in  this  condition  acquire 
complete  wings  in  the  spring  is  a  question  1  am  as  yet  unable  to  answer. 
I  have  observed,  as  I  think,  a  similar  fact  in  reference  to  the  com  Aphis 
{Aphis  maidis) ;  but  in  neither  case  have  I  had  an  opportunity  of  observ- 
ing the  final  result. 

MIGRATIONS. 

Before  the  females  of  this  brood  deposit  their  eggs  they  leave  their 
original  quarters  and  migrate  in  search  of  a  more  abundant  supply  of 
food.  When  this  movement  takes  place  it  appears  to  be  a  very  general 
one,  and  not,  as  sometimes  supposed,  solely  for  the  purpose  of  enjoying 
the  season  of  their  amours  or  for  depositing  eggs,  though  these  may  be 
and  doubtless  are  often  in  part  the  cause  of  this  movement.  About  this 
time  the  wheat  becomes  dry  and  hard,  and  no  longer  furnishes  a  supply 
of  food ;  hence,  they  are  necessarily  forced  to  migrate  or  perish.  Oc- 
casionally they  take  to  flight,  and  this  appears  to  be  more  common  some 
years  than  others,  depending  to  a  great  extent  upon  the  state  of  the 
weather,  and  perhaps  to  a  certain  degree  upon  being  the  time  of  their 
amours',  as  suggested  by  Dr.  Shimer.  But  the  far  more  usual  and 
almost  universal  method  is  by  marching  along  the  surface  of  the 
ground.  There  appears  to  be  no  uniformity  in  the  direction  taken ;  in 
fact,  they  sometimes  scatter  and  go  in  difierent  directions  from  the  same 
field,  but  as  a  general  thing  the  masses  take  one  direction,  which  is 
towards  the  nearest  field  of  corn,  oats,  or  some  other  cereal  or  grass  that 
is  still  in  a  succulent  state.  In  those  sections  where  com  is  the  chief 
or  second  crop  it  is  generally  attacked.  As  the  number  of  stalks  to  a 
given  area  is  much  less  than  in  the  wheat-field  the  forces  are  concen- 
trated, and  each  stalk  of  com  receives  the  bugs  of  perhaps  a  hundred 
wheat-stalks.  When  the  insects  are  very  numerous  the  effect  is  soon 
visible. 

In  these  migrations  the  insects  are  by  no  means  all  matured;  ofl^en 
the  majority  have  not  advanced  beyond  the  pupa  state,  but  the  want  of 
nourishment  forces  them  to  ^'go  west"  or  in  some  other  direction  in 
search  of  food.    In  all  such  movements  mature  and  immature  individuals 
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will  be  observed.  In  some  instances  the  numbers  are  so  great  that  not 
only  is  the  surface  of  the.  ground  literally  covered,  but  they  are  piled  on 
each  other.  If  disposed  to  fly,  which  is  not  often  the  case,  it  sometimes 
becomes  necessary  to  protect  the  nostrils  of  the  horses  at  work  in  the 
fields.  Those  who  have  never  witnessed  a  movement  of  this  kilid  have  a 
very  faint  idea  of  the  immense  numbers  of  individuals  there  are,  and 
the  vast  army  of  insects  a  single  field  of  wheat  has  been  feeding.  Sim- 
ply a  matter  of  curiosity  I  have  made  a  calculation  in  order  to  ascertain 
the  number  of  individuals  on  a  given  area.  Suppose  it  to  be  the  side  of 
a  field  40  rods  long  from  which  they  were  issuing  and  that  they  covered 
the  ground  completely,  but  singly,  for  a  width  of  one  rod,  this  would 
give  at  least  175,000,000  individuals.  If  the  corn-field  attacked  was  40 
rods  long,  this  would  give  about  17,000  individuals  to  each  hill  for  a 
depth  of  fifty  rows. 

The  following  quotations  will  serve  to  illustrate  this  habit : 

"  When  the  dry  straw  of  the  wheat-fields  no  longer  afforded  them  nour- 
ishment, they  took  up  their  line  of  march  for  the  corn-fields,  literally 
covering  the  ground  in  many  places  5  sometimes  gathering  together  into 
piles,  and  here  casting  their  skins.  This,  being  observed  carelessly  by 
farmers  and  others,  leads  them  to  declare  that  *  the  chinch-bugs  were 
destroying  each  other,'  that '  they  were  dying,'  &c. ;  the  dry  shells  re- 
maining behind  being  mistaken  for  the  insect  itself. 

"  I  have  seen  the  columns  of  these  insects  a  full  week  on  the  march 
across  the  meadows  and  pasture-fields  from  the  wheat  to  the  corn-field, 
and  have  even  seen  them  swim  a  small  stream  of  water  that  crossed 
their  line  of  march.  In  former  years  the  few  border  rows  of  com, 
together  with  the 'fox- tail  grass' (5^cfarta),  carelessly  left  among  the 
corn  in  cultivating,  usually  satisfied  them.  This  latter  grass  is  usually 
attacked  in  preference  to  the  com. 

**  In  18G4,  whole  corn-fields  were  overrun  by  them ;  the  stalks,  especi- 
.  ally  below  the  ears,  blackly  covered  through  the  day,  were  bleeding  and 
literally  ran  from  their  numerous  punctures.  At  length  when  they  had 
attained  the  perfect  state  during  the  warm  part  of  bright  sunny  days, 
they  took  to  their  wings,  and  literally  tilled  the  atmosphere,  not  much 
unlike  an  April  snow-storm.  This  interesting  phenomenon  induced 
many  to  believe  that  they  were  leaving  the  country ;  but  it  was  for  an 
entirely  different  purpose — that  of  choosing  their  mates — for  they  never 
fly  except  in  the  love  season.  After  a  few  days  they  might  be  found 
paired  in  corn-fields  and  other  proper  breeding  grounds,  producing  a 
new  generation.  At  this  time  in  the  month  of  August,  1864,  my  atten- 
tion was  very  favorably  directed  to  a  small  field  of  tender,  thickly-sown 
com  for  fodder,  where  they  congregated  in  immense  numuers,  and  con- 
tinued until  the  frosts  of  autumn  had  killed  the  corn  that  they  did  not 
consume,  and  developed  their  progeny  in  unnumbered  millions.  Dur- 
ing the  day  they  resorted  to  the  stalks  of  corn  to  feed  upon  the  juice, 
but  they  passed  the  night  usually  upon  the  ground."— (Dr.  Shimer.) 

Dr.  Le  Baron,  in  his  •  first  article  published  in  the  Prarie  Farmer  in 
September,  1850,  writes  as  follows: 

"  Meanwhile  the  grain,  being  deprived  of  its  necessary  nutriment 
becomes  wholly  blasted  or  much  shrunken,  whilst  the  straw  turns  white 
prematurely  and  at  length  crinkles  down  beneath  the  lancets  of  this 
infinity  of  phlebotomists. 
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"When  the  wheat  becomes  too  much  dried  up  to  afford  them  nutri- 
ment, they  leave  the  wheat-field  and  may  be  seen  at  this  time  running 
upon  the  ground  in  all  directions  in  search  of  appropriate  food.  Next 
to  wheat  they  usually  attack  oats,  then  corn,  and  lastly  timotliy  or 
herds  grass ;  and  if  none  of  these  are  at  hand,  they  will  subsist  upon 
some  of  the  wild  grasses.  The  Indian  corn  is  so  rapid  and  vigorous  in 
its  growth  that  it  is  not  usually  much  injured ;  yet  I  have  seen  this 
season  whole  fields  blackened  with  them,  and  large  patches  of  com 
blasted  and  prostrate,*  as  if  a  fire  had  nan  over  them. 

"  They  migrate  from  one  field  to  another  by  running  over  the  surf  ice 
of  the  earth.  Nevertheless,  when  they  are  obliged  to  move  to  a  dis- 
tance the  perfect  or  winged  individuals  readily  take  to  flight,  and  they 
have  been  seen  flying  in  dense  swarms.'^ 

The  following  interesting  account  of  their  migrations,  given  by  an 
Illinois  farmer,  was  published  in  the  Proceedings  of  the  New  York 
Farmers'  Club,  June,  1866 : 

"In  passing  by  a  field  of  barley  where  the  chinch-bugs  had  been  at 
work  for  a  week,  I  found  them  moving  in  solid  columu  aeross  the  road 
to  a  corn-field  on  the  opposite  side,  in  such  numbers  that  I  felt  almost 
afraid  to  ride  my  horse  among  them.  Some  teams  were  at  work  mend- 
ing the  road  at  this  spot,  and  the  bugs  covered  men,  horses,  and  scrapers, 
till  they  were  forced  to  quit  work  for  the  day.  The  bugs  took  10  acres 
of  that  com  clean  to  the  ground  before  its  hardening  stalks  checked 
their  progress.  Another  lot  of  them  came  from  a  wheat  field  adjoining 
my  farm  into  a  piece  of  com,  stopping  now  and  then  for  a  bite,  but  not 
long.  Then  they  crossed  a  meadow  30  rods  into  a  10-acre  lot  of  sorghum 
and  swept  it  like  a  fire,  though  the  cane  wa^s  then  scarce  in  tassel.  From 
wheat  to  sorghum  was  at  least  60  rods.  Their  march  was  governed  by 
no  discoverable  law,  except  that  they  were  infernally  hungry  and  went 
where  there  was  most  to  eat.  Helping  a  neighbor  harvest  in  one  of  the 
few  fortunate  fields,  early  sown,  we  found  them  moving  across  his  prem- 
ises in  such  numbers  that  they  bid  fair  to  drive  out  the  family.  House, 
crib,  stable,  well-curb,  trees,  garden-fences — one  creeping  mass  of  stink- 
iuff  life.  In  the  house  as  well  as  outside,  like  the  lice  of  Egypt,  they 
were  everywhere;  but  in  a  single  day  they  were  gone." 

Their  migrations  on  foot  seldom  exceed  80  rods. 

NATUEAL  AGENCIES  WHICH  ASSIST  IN  THEIB  DESTRUCTION.  ^ 

Many  insects  are  subject  to  the  attacks  of  enemies  which  appear  to  be 
adapted  by  nature  to  prey  upon  them .  Unfortunately  for  our  agricultur- 
ists this  little  pest  seems  to  be  followed  by  no  such  relentless  enemies  as 
those  that  pursue  the  army- worm,  planMice,  &c.  Even  the  carnivorous 
species  which  wage  such  an  incessant  warfare  against  the  rest  of  the  in- 
sect tribes,  appear  to  have  little  or  no  taste  for  such  an  unsavory  morse) 
as  the  chinch-bug,  and  if  we  judge  them  by  our  own  nasal  organs  we  can- 
not blame  them.  Still  there  are  a  few  that  now  and  then  prey  upon 
them,  but  even  these  do  not  a  )i)ear  to  follow  up  the  work  very  vigor- 
ously; nor  are  they  sufficiently  numerous  to  make  any  material  impres- 
sion on  the  vast  hordes  of  these  insects  that  occasionally  pervade  our 
grain-fields. 
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The  following  statements  copied  from  Mr.  Kiley's  seventh  report  cover 
aboat  all  that  is  to  be  said  in  reference  to  them : 

"As  long  ago  as  1861,  Mr.  Walsh,  in  his  Essays  upon  the  Injurious 

Insects  of  Illinois,  published  facts  which  tended  to  show  that  four  dis- 

FiG.4.    tinct  8i)ecie8  of  ladybirds  preyed  upon  the  chinch-bug.    The 

first  of  these  four  is  the  spotted  ladybird  {Hippodamia  maculata 

>  tDc  Ge^r,  Fig.  4),  which  also  preys  upon  a  groat  variety  of  other 

M  insects,  attacking  both  the  eggs  of  the  Colorado  potato-beetle 

_  ^and  those  of  certain  bark-lice. 

Spotted      "  In  corroboration  of  the  fact  of  its  preying  on  the  chinch-bug 

Ladybird.  I  may  stato  that  the  Rev.  Charles  Peabody,  of  Sulphur  Springs, 

informs  me  that  he  has  repeatedly  found  it  so  feeding  on  his  farm. 

The  second  species  is  the  trim  ladybird  {Coccinella  munda  Say,  Fig.  5) 

Fio.  5.       which  is  distinguishable  at  once  from  a  great  variety'  of  its 

I-^'w/i-^  brethren  by  having  no  black  spots  upon  its  red  wing-cases. 
yJ^^jL  The  other  two  are  much  smaller  insects^  belonging  to  a 
'fi  tilv*  8^"^^  {Scymmis)  of  ladybirds,  most  of  the  species  of  which 
„/\fcUr  Vare  quite  small  and  of  obscure  brown  colors,  and  hard  to  be 
Trim  Ladybird,  (distinguished  by  the  popular  eye  from  other  beetles,  the 
sturcture  of  which  is  very  different,  and  which,  therefore,  belong  to 
very  different  groups  and  have  very  different  habits. 

"In  the  autumn  of  1864,  Dr.  Shimer  ascertained  that  the  spotted 
ladybird,  which  has  been  sketched  above,  preys  extensively  upon  the 
chinch-bug.  In  a  particular  field  of  com,  which  had  been  sown  thick 
for  fodder,  and  which  was  swarming  with  chinch-bugs,  he  found,  as  he 
says,  that  this  ladybird  'could  bo  counted  by  hundreds  upon  every 
square  yard  of  ground  after  shaking  the  com ;  but  the  chinch-bugs 
were  so  numerous  that  these  hosts  of  enemies  made  very  little  percepti- 
ble impression  among  them.' 

"In  the  same  autumn,  Dr.  Shimer  made  the  additional  discovery  that 
in  the  very  same  field  of  fodder-corn  the  chinch-bugs  were  preyed  upon 
by  a  very  common  species  of  lacewing  fly,  which  he  described  in  Janu- 
ary, 18G5,  as  the  Illinois  lacewing  {Ghrysopa  Illinoi^msis).  The  descrip- 
tion was  republished,  together  with  the  substance  of  Dr.  Shimer's 
observations,  in  the  Prairie  Farmer,  of  Chicago,  111.,  accompanied  with 
a  non-characteristic  woodcut  of  the  larva,  cocoon,  and  imago.  At  this 
time  Dr.  Shimer  favored  me  with  two  specimens  of  the  perfect  insect, 
and  he  likewise  furnished  Mr.  Walsh  with  additional  specimens.  From 
these  specimens  it  is  evident  that  the  species  is  the  same  as  that  de- 
scribed long  before  by  Dr.  Fitch  as  the  weeping  lacewing  (Ghrysopa 
iio.  6.  plorabMn^)y  Fig.  6.    In  1868^  I 

y^  found  the  same  sx>ecies  quite 

r-        X  sjy^  numerous  in  a  wheat-field  be- 

MJ     -^^^^^^^longing  to  Mr.  T.  R.  Allen,  of 
^jN^^^^^^^^^AlIenton,  where  its  larvae  were 
O      VjH^^^^^^    perhaps  feeding  on  the  chinch- 
/m\^^^^^    ^'^gs,  as  they  were  found  to  do 
*  ^  in  North  Illinois  by  Dr.  Shimer. 

Lacewing  fly,  larva,  eggs,  and  cocoon.  The    laCCWiug    flicS    all   bear   a 

striking  resemblance  to  one  another,  both  in  size,  shape,  and  color.  Al- 
most all  of  them,  in  the  fly  state,  have  a  characteristic  and  disagreeable 
odor,  resembling  nothing  so  much  as  human  ordure. 

"Accoi*ding  to  Dr.  Shimer,  the  weeping  lacewing  fly  was  not  quite  as 
abundant  as  the  spotted  ladybird  among  the  fodder-corn,  but  still  there 
were  sp  many  of  them  that  he  thought  that '  there  was  one  or  more  of 
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them  for  erery  stalk  of  that  thickly-sown  com.'  *  Every  stroke  of  the 
catter,'  he  adds,  'would  raise -three  or  four  dozen  of  them,  presenting 
quite  an  interesting  spectacle  as  they  staggered  along  in  their  awkwanl, 
unstea^ly  llight.'  And  he  not  only  actually  observed  the  larva)  preying 
very  voraciously  on  the  chinch-bugs  in  the  field,  but  he  reared  great 
numbers  of  them  to  the  mature  lly  by  feeding  them  upon  chinch-bugs. 
His  account  of  the  operations  of  the  larvae  when  in  captivity  is  so  inter- 
estlDg  that  I  quote  it  in  full : 

*'*!  placed  one  of  the  larvce  in  a  vial,  after  having  captured  it  in  the 
field  in  the  very  act  of  devouring  chinch-bugs  of  all  sizes,  and  subse- 
qiicutly  introduced  into  the  vial  a  number  of  chinch-bags.    They  had 
hardly  reached  the  bottom  before  it  seized  one  of  the  largest  ones, 
pierced  it  with  its  long  jaws,  held  it  almost  motionless  for  about  a  min- 
ute while  it  was  sucking  the  juices  from  the  body  of  its  victim,  and  then 
threw  down  the  lifeless  shell.    In  this  way  I  saw  it  destroy,  in  quick 
succession,  about  a  dozen  bugs.    Towards  the  last,  as  its  apiKitite  was 
becoming  satiated,  it  spent  live  or  more  minutes  iu  sucking  the  juices 
from  the  body  of  one  bug.    After  this  bountiful  repast  it  remained  mo- 
tionless for  an  hour  or  more,  as  if  asleep.    Never  for  a  single  moment 
during  the  feast  did  it  pause  in  the  work.    When  not  in  possession  of  a 
bug  it  was  on  a  search  for  or  in  the  pursuit  of  others.    It  manifested 
much  eagerness  in  the  pursuit  of  its  prey,  yet  not 
with  a  lion-like  boldness ;  for  on  several  oc<;asions  I 
obsei*\^ed  a  manifest  timorousness,  a  halting  in  the 
attack,  as  if  conscious  of  danger  in  its  hunting  ex- 
peditious, although  here  there  was  none.     Some- 
times when  two  or  more  bugs  were  approaching 
rapidly  it  would  shrink  back  from  the  attack,  and 
turning  aside  go  in  the  pursuit  of  others.    At  length, 
awakening,  it  would  renew  the  assault  as  before. 
On  one  occasion  when  it  was  on  the  side  of  the  vial, 
two  inches  up,  with  a  large  bug  in  its  mouth,  I 
jarred  the  vial  so  that  it  fell  to  the  bottom  and  j 

rolled  over  and  over  across  the  bottom,  but  holding     ingi^^ng  Fiowcr-bng. 
on  to  its  prey,  it  regained  its  footing  and  mountecl 
up  to  its  former  position.    Occasionally  the  chinch-bugs  would  hasten 
to  escape  when  pursued,  as  if  in  some  degree  conscious  of  danger.' 

"The  insidious  flower-bug  {AntJiocoi'is  insidiosm  Say,  Fig.  7),  which 
is  so  often  found  preying  on  the  leaf-inhabiting  fio.  8. 

form  of  the  grape  Phylloxera^  and  which  is  not 
unfrequently  mistaken  for  the  chinch-bug,  is 
quite  commonly  found  in  connection  with  this 
last,  and  in  all  probability  ])reys  upon  it. 

"The  many-banded  robber  {Harpacior  einc-       r*^XS^.Mic^  (    \^ 
tus  Fabr.,  Fig.  8)  also  preys  upon  the  chinch-  | 
bug.    it  is  quite  frequently  met  with,  and  I 
have  detected  it  in  the  act. 

"The  common  quail  of  the  Middle  and  West-  ^ 
em  States  (Orfyo?  Fir^iwtana),  otherwise  known      i        a         Hi 
as  the  partridge  in  tlie  Northern  States,  has  long        Mimy.iMinded  «>bi,cr. 
since  been  known  as  a  most  efficient  destroyer 

of  chinch-bugs  and  the  fact  was  some  time  ago  published  by  myself  in  the 
Prairie  Farmer,  and  by  others  in  various  agricultural  journals  and  reports. 
We  also  have  the  corroborative  testimony  of  Dr.  Shimer,  who  is  a  good 
ornithologist.  In  the  winter  time,  when  hard  pushed  for  food,  this  bird 
must  devour  immense  numbers  of  the  little  i)e6ts  which  winter  in  j  ust  such 
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situations  as  are  frequented  by  the  quail ;  and  this  bird  should  be  pro- 
tected from  the  gun  of  the  sportsman  in  eyery  State  where  the  chinch-bug 
is  known  to  run  riot.  It  is  gratifying  to  know  that  this  fact  has  become 
sufficiently  recognized  to  have  gained  for  the  bird  legislative  protection 
in  Elansas.  Prairie  chickens  are  also  reported  as  devouring  it,  but  I  do 
not  know  that  any  absohite  proof  has  been  given.  Mr.  J.  W.  Clarke,  of 
Green  Lake  County,  Wisconsin,  also  reports  seeing  the  red-winged 
blackbird  feeding  on  it.*  Finally,  Mr.  B.  W.  Webster,  of  Austin,  Cas8 
County,  and  G.  C.  Brackett,  Secretary  of  the  Kansas  State  Horticultunil 
Society,  have  both  written  me  to  the  effect  that  ants  destroy  its  eggs." 

The  most  efficient  of  these  aids  appeatrs  to  be  the  Rarpactor  ductus  or 
banded-bug.  I  received  in  1878  notice  from  points  in  the  Northwest 
that  it  was  doing  much  service  in  destroying  chinch-bugs,  but  it  does 
not  develop  in  sufficient  numbers  to  make  any  serious  impression  ou 
them  in  the  years  they  are  abundant. 

To  the  list  of  enemies  given  in  the  foregoing  extract  we  may  add  the 
frog,  which,  according  to  Professor  Ross  and  others,  consumes  a  large 
number.  Professor  Ross  goes  so  far  as  to  express  the  belief  that  the  de- 
struction of  these  animals  by  draining  their  natural  haunts  is  one  reason 
why  the  chinch-bug  is  enabled  to  multiply  as  it  does  in  some  seasons. 

As  befoi*e  stated,  they  are  perhaps  more  seriously  aftected  by  moisture 
than  any  other  natural  agency ;  and  this  fact  has  suggested  to  Dr.  Fitch 
the  idea  of  sprinkling,  and  to  Mr.  Riley  irrigation,  as  i*emedies. 

According  to  Dr.  Shimer  this  species  is  occasionally  subject  to  an  epi- 
demic disease  that  sweeps  them  away  in  immense  numbers.  The  only 
known  instance  of  its  appearance  was  in  1865,  as  shown  in  the  following 
quotation  from  his  article  in  the  Proceedings  of  the  Philadelphia  Acad- 
emy of  Natural  Sciences  heretofore  mentioned : 

"  July  16. — A  farmer  four  miles  from  here  informed  me  that  a  black 
coleopterous  insect  was  destroying  the  chinch-bugs  on  his  farm  very  rap- 
idly ;  and  although  I  found  his  supposition  to  be  an  error,  yet  I  found 
many  dying  on  the  low  creek  bottom-laud  from  the  effects  of  some  dis- 
ease, while  they  are  yet  in  the  larva)  state — a  remarkable  and  rare  phe- 
nomenon for  insects  thus  in  such  a  wholesale  manner  to  be  dying  with- 
out attaining  their  maturity,  and  no  insect  enemy  or  other  efficient  cause 
to  be  obseived  capable  of  producing  this  important  result. 

'^  July  22, — On  the  low  grounds  the  young  chinch-bugs  are  all  dead, 
from  the  disease  above  alluded  to,  and  the  same  disease  is  spreading 
rapidly  on  the  hills  and  high  prairies. 

'*The  weather  has  been  very  wet  since  the  first  of  July,  and  the  bar- 
ley above  alluded  to,  which  I  plowed  beneath  the  ground,  did  not  die, 
but  assumed  a  yellow,  sickly  appearance ;  in  its  sh^y,  compressed,  un- 
natural position,  the  ends  of  the  heads  project  from  beneath  the  furrows. 
The  chinch-bugs  also  remained  alive  for  a  time,  but  feeding  on  the  sickly 
grain  and  shaded  from  the  sunlight,  what  little  we  had,  were  attacked 
by  disease  in  the  same  manner  and  about  the  same  time  as  those  on  the 
low  creek  bottom-lands,  meeting  very  rapidly  the  same  fate,  so  that  very 
few  of  them  ever  found  their  way  to  the  neighboring  corn. 

"  July  28. — Great  numbers  in  all  stages  of  their  deveolpment  are  dyin(^ 
of  the  prevailing  disease. 

•Prairie  Farmer^  AprU  9,  1670. 
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^^ August  8. — ^The  majority  of  the  cliinch-bugs  yet  alive  are  in  the  imago 
state,  but  they  are  being  rapidly  destroyed  by  the  prevailing  epidemic 
disease,  more  fatal  to  them  than  the  plague  or  Asiatic  cholera  ever  was 
to  man,  more  fatal  than  any  recorded  disease  among  men  or  animals 
since  time  began.  Scarcely  one  in  a  thousand  of  the  vast  hosts  of  young 
bugs  observed  at  the  middle  of  June  yet  remain  alive,  but  plenty  of  dead 
ones  may  be  seen  everywhere  lying  on  the  ground,  covered  with  the 
common  mold  of  decomposing  animaU matter,  and  nothing  else,  even 
when  examined  by  the  microscope.  Even  of  those  that  migrated  to 
corn-fields  a  few  weeks  ago,  in  such  numbers  as  to  cover  the  lower  half 
of  the  corn-stalks,  veiy  few  are  to  be  found  remaining  alive ;  but  the 
ground  around  the  base  of  the  corn-hills  is  almost  literally  covered  with 
their  moldering,  decomposing  dead  bodies.  This  is  a  matter  so  common 
as  to  be  observeil  and  otten  spoken  of  by  farmers.  They  are  dead  every- 
where, not  lying  on  the  ground  alone,  but  sticking  to  the  blades  and 
stalks  of  corn  in  great  numbers,  in  all  stages  of  their  development, 
larva,  pupa,  and  imago. 

'^Augmt  22. — It  is  almost  impossible  to  find  even  a  few  cabinet  speci- 
mens of  chinch-bugs  alive,  so  that  I  am  quite  sorry  that  I  did  not  secure 
a  large  supply  of  specimens  while  they  were  so  numerous,  in  former 
years ;  for  it  really  appeal's  quite  probable  that  even  cabinet  specimens 
will  be  hard  to  secure,  whereby  to  remember  the  fallen  race  of  the  un- 
numbered millions  of  former  years. 

^^Septemher  13. — It  is  generally  believed  among  entomologists  that 
insect  enemies  are  the  most  efiScient  means  in  nature  for  exterminating 
noxious  insects ;  but  in  this  remarkable  fiict  in  the  history  of  insects  the 
great  epidemic  of  1805  (there  can  be  no  doubt  about  this  being  an  epi- 
demic disease,  because  the  insects  died  without  attaining  their  maturity) 
we  find  a  greater  enemy,  the  greatest  insect  enemy  every  recorded,  a 
dreadful  plague,  that  in  a  few  days  almost  utterly  annihilated  a  race  of 
beings  living  in  the  northern  part  of  the  valley  of  the  Mississippi,  out- 
numbering all  the  human  beings  that  have  ^ver  lived  on  this  planet 
since  the  morning  of  creation. 

"  This  disease  among  the  chinch-bugs  was  associated  with  the  long- 
continued  wet,  cloudy,  cool  weather  that  prevailed  during  a  greater 
l>ortion  of  the  period  of  their  development,  and  doubtless  was  in  a 
measure  produced  by  deficient  light,  heat,  and  electricity,  combined  with 
excessive  humidity  of  the  atmosphere,  whereby  an  imperfect  physical 
(bug)  organization  was  developed.  The  disease  was  at  its  maximum 
during  the  moist  warm  weather  that  followed  the  cold  rains  of  June  and 
the  first  part  of  July.  The  young  chinch-bug  spent  a  great  portion  of 
its  time  on  or  near  the  ground,  where  its  body  was  colder  than  the  atmos- 
phere ;  hence,  upon  philosophical  principles,  there  must  have  been  an 
excessive  precipitation  of  watery  vapor  in  the  bronchial  tubes.  These 
are  the  facts  in  the  case,  but  in  the  midst  of  the  great  obscurity  that 
envelops  epidemic  diseases  among  men,  it  would  be  only  idle  specula- 
tion to  attempt  to  define  the  cause  more  definitely  than  the  physiologi- 
cal laws  already  observed  seemed  to  indicate.  At  all  events  it  will 
require  many  years  of  warm,  dry  summers,  and  accompanying  winters 
of  plenty  of  snow  for  protection,  to  reinstate  the  lost  innumerable  armies 
of  this  insect. 

*' During  the  summer  of  18GG  the  chinch-bugs  were  very  scarce  in  all 

the  early  spring,  and  up  to  near  the  harvest  I  was  not  able,  with  the 

most  diligent  search,  to  find  one.    At  harvest  I  did  succeed  in  finding 

a  few  in  some  localities. 

<'  This  epidemic  disease  was  not  confined  to  the  chinch-bug  alone.    Dur- 
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ing  the  summer  of  1865, 1  saw  the  larvre  of  the  common  striped  cncumber- 
hng{Diabrotica  vittata)  on  the  stefns  of  melon  and  cucnmber  vines,  above 
ground,  a  very  unusual  place  for  them.  Always  before  this  I  have 
found  them  on  the  root,  beneath  the  surface  of  the  ground.  This  unu- 
sual position  was  evidently  to  escape  the  eftect  of  some  unnatural  con- 
ditions. During  the  latter  part  of  the  summer  of  18G5,  the  imagos  were 
very  much  less  numerous  th«an  common. 

''The  apple-worm  (the  larva  #f  Carpocapsa  (Tinea)  pomoneUa  L.)  was 
very  numerous  in  1863-'64,  affecting  almost  every  app  e.  In  1865-'C6, 
they  were  very  much  less  numerous.  From  observation  I  conclude  that 
the  disease  was  produced  by  the  same  cause  that  swept  away  the  chinch- 
bugs. 

''The  potato- worm  (Sphinx  quinqu€-maculatn.H)  was  very  numerous  in 
J  884,  doiug  much  damage  to  tomatoes,  &c.  The  pupae  were  extremely 
abundant  in  the  soil  in  the  spring  of  1865,  but  in  autumn  no  observed 
larvae  had  survived. 

"  The  Locmtidce  (grasshoppers)  were  also  severely  afflicted ;  the 
numerous  dead,  of  all  states,  were  easily  seen  everywhere,  clasping  the 
grass,  weeds,  &c.,  in  the  embrace  of  death.  I  might  add  much  more  of 
my  observa  11  ons  on  these  insects,  and  greatly  extend  the  list  of  afflicted 
species,  but  my  object,  to  prove  that  epidemic  diseases  are  incomparably 
the  most  imfwrtant  agents  in  j^ll  nature  in  destroying  noxious  insects, 
has  been  sufficiently  illustrated.  !N^either  is  this  a  mer^e  isolation,  for  I 
have  observed  diseases  among  various  insects  for  the  i)ast  twenty-five 
years." 

Although  the  plague  among  the  bugs  in  .this  instance  appears  to  have 
been  somewhat  extraordinary,  yet  it  is  in  accordance  with  facts  ascer- 
tained in  reference  to  other  insects,  and  as  Dr.  S'limer  is  both  a  com- 
petent and  reliable  authority  we  accept  his  statement  as  correct,  and 
believe  with  him  that  it  was  owing  as  the  originating  cause  to  the  damp 
season.  But  we  are  inclined  to  believe  that  the  moisture  gave  rise  to  a 
minute  fungus  as  the  direct  cause  of  the  death  of  the  chinches. 

I  recollect  very  distinctly  of  a  similar  wholesale  destruction  of  house- 
flies  in  Southwestern  Virginia  and  East  Tennessee  in  1849,  by  an  epi- 
demic. So  rapidly  was  the  disease  propagated  and  so  great  the  destine 
tion  among  the  flies,  which  were  unusually  abundant,  that  the  utmost 
caution  in  cooking  and  in  drinking  water  was  necessary.  Every  moist 
spot  was  covered  with  the  dead  and  dying.  This  I  am  satisfied  was 
caused  by  a  fungus. 

I  observed  a  somewhat  similar  epidemic  prevailing  among  the  grass- 
hoppers in  Western  Minnesota,  Dakota,  and  Northern  Iowa  in  1872. 
All  over  the  plains  the  dead  were  seen  clasping  the  stems  of  grass  and 
weeds,  and  before  I  was  aware  of  this  fact  more  than  once  I  approached 
cautiously  to  cipture  a  desired  specimen,  only  to  find  it  dead  and  rigid. 
In  1877  the  rainy  season  evidently  caused  an  immense  destruction  of 
the  larvae  of  C.  ttpretm. 

AETIFICLAJL  BEMEDHSS. 

As  Dr.  Le  Baron  in  his  second  report  as  State  entomologist  of  Illinois, 
which  is  now  out  of  print,  discusses  somewhat  thoroughly  the  subject  of 
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remedies,  T  will  quote  in  full  hia  remarks  before  mentioning  tlie  reme- 
dies proposed  by  myself  and  others. 

"  The  plan  of  sotcing  grain  so  early  in  the  spring  as  to  get  in  advance  of 

tlieir  depredations, 

"The  well  known  fact  that  winter-wheat  generally  matures  before 
the  young  brood  of  chinch-bugs  makes  its  appearance,  and  thus  escapes 
their  ravages,  naturally  suggested  the  idea  that  the  same  end  might 
be  accomplished  with  respect  to  spring-wheat,  if  the  seed  could  be  got 
into  the  ground  very  early  in  the  spring.  However  plausible  this  sup- 
position may  appear,  the  experiences  of  the  past  season  would  seem  to 
show  that  any  reliance  based  upon  it  must  prove,  in  a  great  measure, 
fallacious.  Notwithstanding  that  the  last  spring  was  dry  and  favorable 
for  the  early  sowing  of  grain,  and  notwithstanding  that  it  is  universally 
understood  by  farmers  that  the  earlier  wheat  can  be  sown  the  better  for 
the  crop,  and  therefore  it  may  be  presumed  that  wheat  was  sown  unu- 
sually early,  yet  the  result  could  scarcely  have  been  more  disastrous. 
I  am  not  prepared  to  say  that  nothing  can  be  gained  by  this  course, 
but  in  view  of  the  experiences  nf  the  past  season,  I  do  not  see  how  we 
can  place  much  reliance  upon  this  method  of  escaping  the  ravage,  of 
the  chinch-bug. 

"In  this  connection  we  may  advert  to  the  plan  of  sowing  certain 
stimulating  substances,  such  as  salt  and  lime,  with  the  seed,  for  the  pur- 
pose of  hastening  the  growth  and  the  ripening  of  the  grain.  It  has  also 
been  supposed  that  a  pretty  heavy  dressing  with  such  materials  might 
render  the  soil  obnoxious  to  the  bugs.  I  have  known  of  attempts  being 
made  to  protect  com  from  the  bugs,  by  the  application  of  salt  and  air- 
slacked  lime,  but  without  any  visible  effect,  and  it  is  not  probable  that 
any  quantity  of  such  substances  which  we  could  reasonably  apply  to 
the  soil  would  be  effective  in  preserving  our  crops  from  these  insects. 
But  in  the  other  i)oint  of  view,  that  of  hastening  the  ripening  of  the 
grain  and  thus  placing  it  in  advance  of  the  depredations  of  the  bugs, 
this  plan  seems  to  me  to  be  well  worthy  of  a  trial.  I  was  informed  by  a 
farmer  living  in  Dixon  that  he  tried  sowing  salt  with  his  spring  wheat, 
at  the  rate  of  one  barrel  to  two  and  a  half  acres,  and  that  upon  the  field 
so  treated  the  crop  was  much  larger  than  on  the  other  portions,  and  ten 
or  twelve  days  earlier.  The  eftects  of  the  salt  will  differ,  of  course,  to 
some  extent^  like  other  applications,  according  to  nature  and  condition 
of  soil. 

"  The  attempt  to  save  apart  of  our  crops  by  preventing  the  migration  of  the 
hugs  from  one  field  to  another. 

"It  is  well  known  that  when  the  small  grains  become  too  mature  and 
dry  to  afford  nutriment  to  the  chinch-bugs  they  migrate  in  vast  numbers 
into  the  adjoining  corn-fields,  and  generally  destroy  from  a  half  dozen  to 
a  dozen  or  more  of  the  outer  rows,  and  nothing  but  the  great  extent  of 
the  fields  of  the  West  and  the  exuberance  of  the  plants,  which  at  this 
time  have  nearly  completed  their  growth,  preserve  the  cwn-crop  from 
the  same  destruction  which  has  overtaken  the  smaller  grains. 

"As  this  migration  takes  place  before  the  young  brood  have  acquired 
wings,  they  necessarily  travel  on  foot,  and  various  attempts  have  been 
made  to  intercept  their  x>rogress.  The  principal  of  these  are  a  saooes- 
sion  of  furrows  plowed  across  their  path,  and  a  barricade  of  fence- 
boards  besmeared  with  coal-tar  or  kerosene-oiL    The  first  plan,  but  very 
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partially  succesful,  is  so  simple  and  easy  of  execution  that  it  is  always 
worthy  of  trial.  I  was  informed  by  some  farmers  who  practiced  it  the 
past  season  that  it  very  materially  checked  their  progress  for  the  first 
day  or  two,  so  long  as  the  furrow  was  fresh  and  the  er.rth  friable ;  but 
that  a  shower  of  rain  or  heavy  dew  for  a  succession  of  nights  so  con- 
sohdated  the  earth  that  the  insects  could  vass  over. 

"The  other  plan  is  much  more  effective,  but  also  much  more  trouble- 
some and  expensive.  It  consists  of  a  barricatle  of  fence-boards  placed 
end  to  end  and  set  edgewise-into  the  ground,  with  the  upper  edge 
besmeared  with  some  offensive  substance,  the  one  most  commonly  used 
being  coal-tar.  This  method  has  been  extensively  resorted  to  the  past 
season  in  the  central  part  of  the  State,  and  especially  in  the  neighbor- 
hood of  the  Bloomington  gas-works,  where  the  coal-tar  is  extensively 
manufactured.  I  was  informed  by  one  of  the  proprietors  of  the  gas- 
works that  nearly  one  hundred  and  fifty  bacrels  of  tar  had  been  pur- 
chased at  that  establishment  for  this  purpose.  I  had  an  opportunity  of 
seeing  this  method  put  in  practice,  on  a  large  scale,  on  the  farm  of  Mr. 
Joshua  Sells,  of  Bloomington.  At  the  time  of  my  visit  Mr.  Sells  had 
discarded  the  boards  as  an  unnecessary  trouble  and  expense,  and  had 
adopted  the  simple  and  more  expeditious  plan  of  running  a  stream  of 
tar  Irom  the  spout  of  an  old  tea-kettle  directly  upon  the  ground  along 
the  exposed  sides  of  his  com  fields.  He  found  that  a  gallon  of  tar 
would  extend  about  ten  rods,  so  that  a  two-gallon  kettle  twice  filled 
would  furnish  a  strip  of  tarred  ground  the  whole  length  of  a  forty-rod 
corn-field.  The  tar  had  to  be  renewed  every  other  day,  and  oftener  in 
case  of  rain.  The  insects  would  crowd  up  to  the  line  in  such  numbers 
that  in  many  places  they  would  pile  up  fh)m  half  an  inch  to  an  inch 
deep,  and  could  be  scraped  up  by  the  double  handful.  But  so  long  as 
the  tar  was  kept  fresh  not  a  bug  would  cross  it.  They  were  not  pre- 
vented from  crossing  by  the  adhesive  nature  of  the  tar,  but  by  its 
repulsiveness.  The  bugs  would  not  touch  it.  They  were  destroyed  by 
conducting  them  into  perpendicular  holes,  or  by  shoveling  them  in  and 
burying  them.  The  usual  price  of  coal-tar  at  the  gas-works  is  about 
two  dollars  a  barrel.  This  is  the  most  effective  means  yet  resorted  to 
for  intercepting  the  progress  of  these  insects  when  in  the  act  of  moving 
from  one  field  to  another;  but  the  trouble  and  expense  of  using  it, 
especially  at  a  distance  from  the  places  where  the  tar  is  manufactured, 
will  probably  prevent  its  ever  being  very  generally  practiced.  The 
great  deficiency  of  all  such  methods  as  a  remedy  ibr  the  chinch-bug  is 
that,  at  best,  they  only  protect  that  crop  which  is  usually  the  least  dam- 
aged by  them. 

^^The  method  of  destroying  the  insects  hy  burning  corn-stalks  and  other  rub- 
bish in  which  they  are  supposed  to  hibernate. 

"We  have  just  adverted  to  the  fact  that  when  the  small  grains  fail 
the  chinch-bugs  migrate  into  the  com,  and  that  at  this  time  they  travel 
on  foot  and  confine  themselves  mostly  to  the  outer  rows.  But  shortly 
after  this  the  young  bugs  acquire  wings  and  then  spread  themselves 
over  the  fields  in  large  flocks.  It  is  a  question  of  considerable  import- 
ance, and  one  to  which  but  little  attention  has  been  paid,  whether  these 
insects  materially  damage  the  corn-crop  after  this  general  scattering  of 
themselves,  in  the  latter  p^t  of  summer.  From  the  circumstances  of 
the  case,  this  question  does  not  admit  of  a  very  easy  solution.  The  fact 
that  these  insects  require  comparatively  little  nutriment  after  they  have 
attained  their  winged  and  mature  state,  taken  in  connection  with  the 

Digitized  by  VjOiJ^lC 


REMEDIES:   WINTER  BURNING.  27 

vast  extent  and  Inxuriance  of  the  western  corn-fields,  and  with  the 
additional  consideration  that,  the  crop  being  at  this  time  considerably- 
advanced,  the  loss  would  be  only  comparative  and  therefore  not  easily 
discriminated — all  this  tends  to  involve  the  subject  in  much  uncertainty. 

*'Mr.  George  W.  Patten,  of  Delavan,  TazeweU  County,  at  whose  house 
I  visited  in  the  height  of  the  chinch-bug  season,  actively  cooperated 
with  me  in  the  determination  of  this  and  other  matters  appertaining  to 
these  destructive  insects.  Mr.  Patten  took  the  pains  to  visit  many  of 
the  farmers  in  his  own  and  the  neighboring  counties,  all  of  which  were 
badljr  infested,  for  the  purpose  of  making  inquiries  upon  this  point. 
He  found  it  to  be  the  general  opinion  that  the  bugs  had  damaged  the 
crop  very  sensibly.  As  the  whole  State  has  suffered  severely  the  past 
season  for  the  want  of  rain,  there  was  the  additional  difficulty  in  this 
case  of  distinguishing  between  the  effects  of  the  drought  and  that 
caused  by  the  bugs.  The  insects  themselves,  however,  furaish  a  key  to 
the  solution  of  this  difficulty,  by  virtue  of  their  gregarious  habits.  It 
appears  that  they  do  not  scatter  themselves  indiscriminately  over  the 
field,  but  that  they  move  in  large  flocks,  not  unlike  their  feUow-dopre- 
dators,  the  blackbirds.  Accordingly  the  corn-fields  are  found  to  be  dam- 
aged in  patches,  and  it  is  thought  to  a  sufficient  extent  to  materially 
diminish  the  crop. 

"This  general  diffusion  of  the  chinch-bugs  over  the  corn-fields  after 
midsummer,  taken  in  connection  with  the  common  observation  that  they 
remain  there  until  late  in  the  fall,  has  naturally  suggested  the  expediency 
of  gathering  the  stalks  together  and  burning  them,  after  the  corn  has 
been  harvested,  with  the  view  of  destroying  the  bugs.  It  has  also  been 
advised,  in  order  to  make  the  remedy  more  sure,  to  burn  the  dead  grass 
and  other  rubbish  which  accumulates  around  the  borders  of  fields  and 
fences.  My  own  observations  have  led  me  to  the  conclusion  that  this 
remedy  also,  in  the  way  that  it  would  be  likely  to  be  generally  put  in 
practice,  can  be  of  but  little  avail.  Upon  examining  an  infested  corn- 
field late  in  October,  I  found  that  the  bugs  had  left  the  upper  part  of 
the  stalks  and  had  collected  about  the  one  or  two  lowermost  joints, 
under  the  sheaths  of  which  they  were  congregated.  They  had  gone 
thither  partly  perhaps  to  avoid  exposure  to  the  cold  winds  of  approach- 
ing winter,  but  chiefly,  no  doubt,  for  the  sake  of  the  nutriment  which 
they  could  still  extract  from  the  lower  joints  of  the  stalks  after  the  upper 
ones  had  become  dead  and  dr>%  Upon  visiting  the  same  field  a  month 
later  (November  ^2),  after  winter  had  virtually  set  in,  the  mercury  stand- 
ing 150  above  zero,  the  ground  whitened  with  snow,  after  cattle  had  had 
the  range  of  the  field,  very  few  bugs  could  be  found.  A  few  were  found 
in  deep  cracks  in  the  stalks,  and  a  few  were  lying  torpid  upon  the  ground 
close  to  the  roots  of  the  corn.  Upon  digging  up  a  number  of  hills  no 
bugs  could  be  found  beneath  the  surface.  Where  the  great  majority  of 
them  had  gone  was  not  apparent.  It  is  known  that  some  of  these 
insects  hibernate  under  boards  and  flat  stones  lying  loosely  upon  the 
ground,  and  similar  situations.  Dr.  Shimer  found  many  of  them  under 
the  fallen  leaves  of  apple  trees,  but  nearly  half  of  these  were  dead.  I 
have  heard  of  their  being  seen  flying  in  flocks  towards  the  woods  late 
in  the  fall.  I  cannot  vouch  for  the  truth  of  this,  but  I  found  them  this 
fall  in  small  numbers  under  the  loose  bark  of  prostrate  logs,  in  the  edge 
of  the  woods,  half  a  mile  from  any  tillage  land.  I  also  found  them  con- 
gregated on  the  under  side  of  some  flat  stones  lying  upon  stubble  land. 
Within  a  few  rods  from  them  was  a  ravine  filled  with  long  dead  grass, 
but  I  could  find  no  bugs  among  the  grass.  It  is  proper  to  say,  however, 
tiiat  this  last  was  not  a  badly  infested  locality. 
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"  With  the  view  of  obtaining  further  observations  upon  this  part  of 
the  subject,  still  later  in  the  season,  and  especially  in  the  badly  infested 
district,  I  wrote  to  my  friend  Mr.  Patten,  whose  assistance  I  have  above 
been  happy  to  acknowledge,  and  requested  him  to  examine  some  of  the 
corn-fields  in  his  vicinity.  From  Mr.  Patten's  reply,  under  date  of  De- 
cember 20, 1  extract  the  following  valuable  observations : 

"  *  Since  the  receipt  of  your  letter,  I  have  at  different  times  examined 
corn-stalks  with  a  view  to  finding  chinch-bugs,  but  have  not  succeeded 
in  finding  a  live  one.  I  have  a  piece  of  ground  sown  to  fall  wheat,  from 
which  I  had  carried  what  few  stalks  of  corn  the  bugs  had  left  standing, 
and  had  thrown  them  In  heaps  along  the  edges  of  the  field.  These  heaps 
I  have  been  examining,  and  have  always  found  large  numbers  of  dead 
bugs,  but  no  live  ones.  Today  it  occurred  to  me  that  perhaps  by  bring- 
ing them  into  a  room  of  proper  temperature  they  might  show  signs  of 
life  J  but  after  giving  them  a  fair  test  I  have  been  unable  to  bring  any 
to  life.  In  all  shocked  corn  that  was  put  in  shock  before  the  Irost  killed 
the  corn,  I  find  large  numbers  of  dead  bugs,  from  the  ear  down.  In 
later-cut  corn  they  do  not  seem  to  be  so  numerous.  In  the  stalk-fields 
I  find  very  few  bugs,  either  dead  or  alive.  To-day  I  chopped  up  stalks 
by  the  roots,  examining  each  sheath  from  the  ground  up^  then  opened 
the  stalks,  both  sound  and  fractured  ones,  but  found  nothing  that  could 
be  recognized  as  ever  having  been  a  chinch-bug.  That  the  bugs  disap- 
peared from  their  usual  haunts  upon  the  approach  of  severe  cold  weather, 
I  am  fully  satisfied,  but  where  they  now  are  I  have  failed  to  ascertain. 
The  first  thought  is  that  they  have  gone  below  the  surface  of  the  ground  j 
but  when  we  consider  that  our  cold  weather  came  so  suddenly  u|)on  us 
that  the  first  night  the  ground  was  frozen  to  the  depth  of  three  or  four 
inches,  it  hardly  seems  possible  that  the  chinch-bugs  could  have  i)ene- 
trated  it.' 

"Mr.  Patten  made  the  following  curious  observation  bearing  upon  the 
hibernation  of  these  insects : 

"  *About  the  time  of  our  first  frosts,  while  gathering  hazel-nuts  in  the 
timber,  I  observed  that  in  nearly  every  instance  where  a  nut  had  been 
bored  into  by  an  insect  or  grub,  from  one  to  four  chinch-bugs  had  found 
their  way  into  the  nut.  Whether  they  were  there  for  winter  quarters, 
or  were  feeding  upon  the  partly  consumed  nut,  was  a  question  which  I 
conld  not  solve.' 

"Mr.  Patten  concludes  his  letter  with  the  following p^^tical  remarks: 

"  'As  to  burning  the  stalks  with  a  view  to  destroying  the  chinch-bugs* 
I  have  but  little  faith  in  it.  Could  the  stalks  be  burned  before  excessive 
cold  weather  sets  in,  very  probably  a  large  portion  of  the  bugs  could  be 
destroyed,  but  by  the  time  the  com  can  be  harvested  and  the  stalks  a^ 
dry  enough  to  bum,  the  chinch-bugs  have  taken  to  their  legs  or  wings 
and  left  for  parts  unknown.' 

"  What  strikes  us  as  remarkable  in  these  statements  of  Mr.  Patten  is 
that  all  the  chinch-bugs  which  he  discovered  appear  to  have  been  dead. 
The  question  arises,  did  they  die  a  natural  or  unnatural  death  !  Had 
they  arrived  at  the  natural  term  of  their  lives,  or  were  they  killed  by 
the  sudden  accession  of  cold  weather,  or  by  some  other  and  nnknown 
cause  ?  As  many  of  these  insects  were  found  in  tolei^bly  well-protected 
situations,  that  is,  under  the  sheaths  of  corn-stalks  which  had  been  laid 
in  piles,  it  doe;*  not  seem  probable  that  they  could  have  been  killed  by 
the  first  cold  snap  of  winter.  The  most  plausible  explanation  of  tiie 
case  I  can  give  is  that  these  dead  insects  were  the  old  bugs  of  former 
broods  which  had  arrived  at  the  end  of  their  natural  lives,  whilst  the 
instincts  of  the  new  brood,  which  are  to  i)erpetuate  the  race  in  the  suc- 
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ceeding  year,  bad  led  them  to  seek  out  more  secure  and  permanent 
retreats. 

"  From  all  this  we  conclude  that  late  in  the  fall,  and  when  winter  is 
about  to  set  in,  chiuch-bugs,  like  most  other  insects,  seek  secure  and 
hidden  retreats  where  they  will  not  be  exposed  to  the  snows  of  winter 
nor  the  cold  rains  of  the  fall  and  spring,  and  therefore  that  the  burning 
of  corn-stalks  or  other  loose  rubbish,  late  in  the  fall,  will  destroy  but  a 
very  small  proportion  of  them.  The  only  way  to  accomplish  this  end  to 
any  considerable  extent  would  be  to  husk  the  corn  as  early  as  possible, 
and  then  cut  off  the  stalks  close  to  the  ground  and  burn  them.  But 
even  here  it  is  very  questionable  whether  the  bugs  would  not  leave  the 
stalks  before  they  were  dry  enough  to  burn.  But  in  any  event,  the  plan 
is  scarcely  available  in  actual  practice.  In  the  lirst  place,  most  farmers 
depend  upon  their  stalks  for  fall  feed  for  their  cattle;  and  if  a  farmer 
should  conclude  to  sacrifice  his  stalks  for  this  purpose  it  would  insure 
him  no  immunity  from  the  inroads  of  the  insects  in  the  spring  from  sur- 
rounding localities. 

"It  may  seem  to  be  poor  encouragement  to  show  that  the  plans  and 
preventives  upon  which  we  have  been  taught  chiefly  to  rely,  for  check- 
ing the  ravages  of  this  formidable  insect,  are  of  little  real  efficacy.  But 
it  is  best  to  know  the  truth  and  to  see  the  evil  in  its  true  proportions. 
The  first  step  to  take  in  pieeting  a  real  danger  is  to  divest  ourselves  of 
all  false  securities. 

"  The  prevention  of  their  breeding  to  any  serums  extent  by  abstaining  from 
the  cultivation  of  those  grains  upon  which  they  chiefly  subsist. 

"If,  then,  our  supposed  remedies  for  the  chinch-bug  prove  in  a  great 
measure  fallacious;  if  experience  shows  that  we  cannot  get  our  grain 
into  the  ground  so  early  but  that  the  bugs  will  be  even  with  us;  if 
plowed  furrows  and  tarred  barricades  can  only  be  resorted  to  when  most 
of  the  mischief  has  been  done;  and  if  these  insects  hide  themselves 
so  securely  in  winter  that  burning  corn-stalks  and  other  rubbish  can 
destroy,  at  best,  but  a  very  small  proportion  of  them;  and,  finally,  if 
tlieir  natural  enemies  are  so  few  as  to  make  no  perceptible  impression 
upon  their  countless  hosts,  then  we  are  driven  to  inquire,  with  the  more 
earnestness,  whether  we  can  take  a  step  in  advance  of  all  these  imperfect 
palliatives,  and  absolutely  prevent  the  breeding  of  these  noxious  insects, 
to  any  serious  extent,  by  abstaining  from  the  cultivation  of  those  crops 
which  are  most  congenial  to  their  nature.  It  may  seem  a  hard  alterna- 
tive to  give  up  the  raising  ot*  some  of  our  most  valuable  crops  at  the 
behest  of  these  nauseous  Hemipteray  but  a  hard  remedy  is  better  than 
no  remedy.  It  is  better  to  save  your  labor  and  your  seed  than  to  lose 
seed  and  labor  and  harvest  likewise. 

"  What,  then,  does  exj)erience  teach  us  with  regard  to  the  breeding- 
habits  of  these  inse<;ts  and  the  plants  upon  which  they  mostly  subsist? 

"  When  the  warmth  of  spring  has  become  sufficiently  confirmed  to 
penetrate  the  hidden  recesses  where  insects  hibernate,  many  different 
species  which  have  wintered  over  in  the  winged  state  are  seen  emerging 
from  their  retreats  and  launching  out  upon  the  vernal  air,  apparently 
rejoicing  in  their  new  lease  of  active  existence.  Among  these,  in  the 
localities  where  they  prevail,  the  chinch-bugs  are  to  be  seen,  flying  in 
dense  flocks,  in  search  of  the  plants  at  the  roots  of  which  it  is  their  in- 
stinct to  deposit  their  eggs.  Mr.  SeUs,  of  Bloomington,  inlormed  me 
that  whilst  plowing  about  the  first  of  May  his  clothing  and  his  horses 
were  thickly  sprinkled  over  with  them,  and  that  the  horses  wei'e 
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seriously  annoyed  in  breathing  by  the  bugs  flying  into  their  nostrils. 
These  insects  deposits  their  eggs -at  the  roots  of  our  cultivated  cereals 
and  some  of  the  grasses  which  most  nearly  resemble  them.  As  the 
chinch-bug  is  a  native  insect,  it  must  have  subsisted  originally  upon  the 
native  grasses  before  the  cultivated  cereals  were  introduced.  The 
chinch-bug  was  then  a  rare  insect,  only  occasionally  met  with  by  col- 
lectors. Mr.  Thomas  Say,  who  spent  twenty  years  in  collecting  and 
describing  insects  in  many  parts  of  the  United  States  and  their  Terri- 
tories, first  described  the  chinch-bag  from  a  single  specimen,  and  the 
only  one  he  had  ever  seen,  and  which  was  captui-ed  in  the  eastern  part 
of  Virginia.  But  there  is  no  dififtculty  in  obtaining  specimens  now. 
We  have  ourselves  been  the  means  of  their  excessive  multiplication,  by 
furnishing  them  with  a  superabundance  of  congenial  food  in  the  shape  of 
our  cultivated  grains. 

"But  the  question  now  before  us  is,  upon  which  of  these  grains  do 
they  thrive  best,  and  will  they  thrive  sufficiently  upon  all  of  them  to 
multiply  to  a  serious  extent,  or  are  they  restricted  in  their  food-plants 
to  such  a  degree  that  we  have  it  in  our  power  to  get  rid  of  them  at  any 
time  by  abandoning  the  cultivation  of  some  one  or  more  of  these  grains. 

"  It  seems  remarkable  that  these  insects  should  make  a  selection  be- 
tween x>lants  so  similar,  both  in  nature  and  appearance,  as  are  several 
species  of  what  are  known  as  the  small  grains^  Yet  abundant  experi- 
ence has  taught  us  that  they  do  make  a  very  decided  selection.  It  is 
known  that  they  always  give  a  strong  preference  to  spring  wheat  and 
barley,  where  these  are  at  hand.  Where  these  two  grains  are  not  avail- 
able, they  will  oviposit  upon  either  of  the  others,  and  perhaps  to  about 
an  equal  extent.  We  know  this  from  the  fact  that  all  of  these  grains 
are  sometimes  considerably  injured  where  chinch-bugs  abound,  and  the 
chief  reason,  probably,  why  winter  wheat  does  not  suffer  as  much  as 
spring  wheat  is  that  this  crop  gets  nearly  matured  before  the  new  brood 
of  bugs  makes  its  appearance,  and  accordingly  we  sometimes  see  late 
pieces  of  winter  wheat  almost  as  much  damaged  by  them  as  the  spring 
wheat.  But  the  main  question  is  whether,  if  no  spring  wheat  or  barley 
be  raised,  the  chinch-bugs  will  continue  to  thrive  and  multiply  to  excess 
upon  any  other  kinds  of  grain.  The  general  opinion  is  that  they  will 
not.  And  yet  a  sufficient  number  of  exceptional  cases  occur  to  throw 
some  doubt  upon  the  matter,  and  to  induce  some  farmers  to  hold  the 
opposite  opinion.  Chinch-bugs  are,  in  some  years,  found  in  considerable 
numbers  in  the  southern  part  of  this  State,  where  the  winter  grains 
exclusively  are  raised.  A  number  of  cases,  also,  like  the  following  have 
come  to  my  knowledge: 

"Mr.  D.  Veatcli,  of  Livingston  County,  stated  to  me  that  winter  wheat, 
oats,  and  corn  were  all  seriously  damaged  in  his  neighborhood,  though 
but  little  spring  wheat  was  raised;  and  on  his  own  farm  a  field  of 
thirty-six  acres  of  oats  was  not  worth  harvesting,  though  no  spring: 
wheat  had  been  raised  in  its  vicinity  for  the  last  five  years.  And  a  some- 
what similar  case  was  related  to  me  by  a  Mr.  Vail,  of  Tazewell  County. 
More  definite  testimony  is  needed  upon  this  subject.  My  opinion,  from 
my  present  knowledge,  is  that  such  cases  are  rare  and  exceptional,  and 
perhaps  could  be  easily  explained  if  we  knew  all  the  circumstances. 

"From  the  foregoing  observations  we  draw  the  following  practical 
conclusions: 

"1st  That  it  is  useless  to  attempt  to  raise  spring  wheat  or  barley 
where  chinch-bugs  have  been  present  in  any  consideitible  numbers  the 
preceding  year,  unless  we  have  reason  to  believe  that  they  have  been 
killed  off  by  heavy  rains. 
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"2d.  That  in  case  the  season  should  be  favorable  to  the  propagation  of 
the  chinch -bug,  we  always  have  it  in  our  power  to  get  rid  of  these  pests 
by  the  abandonment  of  these  two  kinds  of  grains  for  one  or  two  years. 
But  to  make  this  course  effective  there  must  be  a  concert  of  action  by 
farmers  over  a  considerable  section  of  country. 

"  3d.  That  thepresence  of  chinch-bugs  the  preceding  year  will  not  pre- 
vent the  raising  of  com  or  any  of  the  winter  grains. 

"4th.  With  regard  to  oats,  the  testimony  thus  far  is  that  if  this  grain 
be  sown  where  chinch-bugs  abound,  and  especially  if  it  be  sown  ex- 
clusively, it  will  be  damaged  to  a  greater  or  less  extent  the  first  year, 
but  that  the  bugs  probably  will  not  continue  to  breed  in  it  to  any  great 
extent  in  succeeding  years. 

"  Other  proposed  remedies. 

"  It  may  be  proper  before  closing  to  advert  briefly  to  a  few  of  the 
more  plausible  of  the  other  remedies  for  the  chinch-bug  which  have  been 
suggested.  It  has  been  proposed  to  bum  over  the  infested  and  ruined 
grain-fields  just  before  the  time  for  the  bugs  to  leave  them,  with  the 
view  of  destroying  the  bugs  and  thus  preventing  their  migration  into 
the  corn.  This  is  a  good  suggestion,  provided  the  grain  is  dry  enough 
to  bum  before  the  bugs  leave  it;  and,  also,  provided  it  will  burn  low 
enough  to  kill  the  bugs,  which  in  this  case  would  all  drop  to  the  ground. 
The  plan  would  be  most  likely  to  succeed  by  the  aid  of  dry  straw  and 
favorable  condition  of  wind  and  drought. 

"Another  plan  which  has  been  proposed  is  to  sow  a  small  proportion 
of  winter  rye  (one  bushel  to  twelve)  with  the  spring  wheat,  with  the 
expectation  that  the  bugs  would  feed  upon  the  green  rye  near  the 
ground,  whilst  the  more  rapidly  growing  wheat  would  rise  above  it  and 
come  to  maturity.  This  suggestion  is  founded  upon  the  mistaken  notion 
that  the  chinch-bugs  feed  upon  the  green  blades  of  the  grain,  whereas 
they  imbibe  their  nutriment  first  Irom  the  roots,  and  afterwards  from 
the  lower  joints  of  the  stalk. 

"The  well-attested  fact  that  chinch-bugs  are  checked  in  their  opera- 
tions by  rain  induced  Dr.  Fitch  to  advise  the  sprinkling  of  wheat-fields 
— or  at  least  those  parts  of  them  where  the  bugs  first  made  their  ap- 
X)earance — with  water,  by  means  of  a  garden  engine,  or  some  other  con- 
trivance. This  would  be  an  interesting  experiment  where  the  field  is 
very  small  and  the  supply  of  water  abundant;  but  we  presume  the 
doctor  would  hardly  recommend  this  plan  as  practicable  on  the  forty 
thousand  square  miles  of  territory  overrun  this  year  by  chinch-bugs  at 
the  West. 

"All  the  attempts  to  check  the  depredations  of  the  chinch-bugs  by 
throwing  offensive  substances  upon  them,  such  as  tarred  saw-dust,  salt, 
or  lime,  have  proved  to  be  labor  lost.  The  recommendation  of  salt 
application  had  the  run  of  the  newspapers  the  past  season.  Both  this 
and  the  air-slaked  lime  were  thoroughly  tried  by  Mr.  Sells,  of  Bloom- 
ington,  without  making  any  perceptible  impression  upon  the  bugs.'' 

Mr.  O.  B.  Kichola,  of  Clinton  County,  Illinois,  writing  to  the  Prairie 
Farmer  of  December  2, 1858,  gives  the  following  as  his  plan  for  prevent- 
ing their  increase : 

"My  plan  to  keep  clear  of  them  is  this :  In  the  fall  I  plow  under  nil 
the  weeds  and  grass  that  I  can  get  to  with  the  plow.  I  have  my  fields 
so  arranged  that  I  can  turn  in  my  sheep  and  cattle  to  eat  the  weeds  and 
grass  out  of  the  tence-corners  before  I  sow  my  wheat,  and  in  the  bal- 
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ance  of  my  fields  I  turn  on  during  winter,  and  if  I  have  any  fence-cor- 
ners that  I  cauDot  feed  out,  I  take  a  torch,  and  the  boys  follow  with 
buckets  of  water  and  tin  cups,  and  I  bum  up  the  grass  and  weeds.  .1 
feed  all  my  corn-fodder  and  straw  to  my  cattle  and  other  stock,  whether 
they  need  it  or  not.  I  leave  nothing  on  the  place  after  the  Ist  of  May 
for  them  (the  bugs)  to  haibor  in." 

Although  long  ago  recommended,  and  considered  of  doubtful  utility 
by  so  good  an  entomologist  as  Dr.  Le  Baron,  it  is,  in  substance,  as  will 
be  seen  hereafter,  what  the  present  writer  considers  one  of  the  most  relia- 
ble practical  remedies  yet  suggested. 

Dr.  Fitch,  speaking  of  measures  for  destroying  this  pest  or  preventing 
its  injuries,  remarks  as  follows : 

"Nor  has  any  mode  for  destroying  this  insect  or  preventing  its  depre- 
dations been  discovered  of  such  efficacy  as  to  biing  it  into  public  notice 
and  favor.  When  tiiey  are  migrating  from  one  field  to  another,  it  has 
been  reported  that  they  have  been  ari'ested  by  digging  a  trench  before 
them,  up  the  crumbling  dirt  of  the  sides  of  which  they  are  unable  to 
climb  5  and  when  the  whole  colony  is  thus  imprisoned,  they  have  been 
covered  with  straw  and  burned.  By  burning  the  dry  leaves  of  the  forest 
in  places  where  they  have  settled  in  numbers,  multitudes  have  been 
destroyed.  A  subscriber  to  the  Southern  Planter  (vol.  xv,  p.  275)  says 
he  knows  that  strong  soap-suds  will  kill  them,  when  on  com,  if  a  half 
gill  or  gill  be  poured  on  each  stalk ;  a  labor  not  half  so  great  as  a  single 
hoeing  of  the  crop  is.  When  this  insect  became  so  numerous  in  North 
Carolina,  in  1839,  Mr.  J.  W.  JeflEreys  proposed  that  the  farmers  and 
planters  should  all  abandon  the  sowing  of  wheat  for  two  or  three  years, 
he  deeming  this  the  only  measure  by  which  it  was  possible  to  subdue  iL 
Dr.  Le  Baron  t  hinks  it  improbable  that  any  remedy  can  ever  be  discovered 
whereby  to  prevent  its  devastations.  My  own  belief  is  very  different. 
I  do  not  think  Providence  has  sent  any  injurious  insect  into  our  world 
but  that  when  we  come  to  study  its  history  and  habits,  and  become  fully 
acquainted  with  its  economy,  we  can  discover  some  point  where  it  is 
assailable,  and  human  ingenuity  will  be  able  to  devise  methods  by  which 
it  will  be  practicable  either  to  destroy  the  insect  or  to  shield  the  veg- 
etation on  which  it  preys  from  its  depredations,  though  often,  no  doubt, 
much  patient  investigation  and  many  experiments,  conducted  by  differ- 
ent persons,  will  be  necessary  before  we  can  arrive  at  the  most  certain 
and  successful  remedies. 

"As  regards  the  chinch-bug,  if  the  facts  reported  are  trae,  we  think 
they  point  us  to  a  feasible  mode  for  subduing  it.  They  indicate  that 
moisture  is  most  uncongenial  to  this  insect.  If,  when  it  is  overranning 
the  land  in  myriads,  a  wet  season  arrives,  it  is  at  once  quelled  in  its 
career.  Mr.  Williams  speaks  of  its  ravages  as  having  been  i>erceptibly 
checked  by  a  single  heavy  rain.  And  it  appears  from  the  statement  of 
Mr.  Albert  Burnet  that  so  slight  a  circumstance  as  the  dew  evaporating 
before  the  morning  sun  first  upon  the  south  and  east  sides  of  a  field 
often  causes  it  to  congregate  upon  those  sides  of  the  field  exclusively. 
In  view  of  these  facts  it  would  seem  that  by  drenching  that  part  of  a 
field  in  which  these  insects  are  clustered  with  water,  by  means  of  a  fire 
or  a  garden  engine,  they  may  be  washed  from  the  plants  and  destroyed. 
Though  it  will  be  a  formidable  task  to  shower  a  large  wheat-field  pro- 
fusely, yet  if  the  crop  can  thereby  be  saved  from  min,  it  will  amply  re- 
pay the  expense.  But  commonly  it  is  only  a  narrow  strip  upon  one  side 
of  the  field  which  will  require  this  operation.    And  where  there  is  a 
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brook  or  stream  of  water  passing  through  or  adjacent  to  a  wheat-field, 
ttiiB  measure  can  certainly  be  resorted  to,  repeatedly  should  it  be  neces- 
sary, at  no  great  cost.  When  the  small  red  bugs,  the  tender  young 
larvsd  of  these  insects,  have  made  their  appearance  and  are  clustered 
about  the  roots  of  wheat-plants  in  the  month  of  June,  they  can  proba- 
bly be  more  easily  destroyed  than  at  any  subsequent  stage  of  their  lives. 
And  it  is  earnestly  to  be  hoped  that  some  one  who  is  conveniently  situ- 
ated for  testing  the  efficacy  of  this  measure  will  do  so  and  make  the 
result  known  to  the  public.'' 

Mr.  Biley,  although  mentioning  and  discussing,  in  the  article  on  the 
chinch-bug,  in  his  seventh  report,  the  various  remedies  against  this  pest, 
li^s  particular  stress  on  irrigation  as  a  means  of  destroying  it,  remark- 
ing as  follows: 

"When  a  field  of  wheat  or  barley  or  rye  is  once  overrun  with  chinch- 
bugs,  man  is,  in  the  majority  of  cases,  powerless  before  the  unsavory 
host,  and  his  only  hope  is  in  timely  rains.  The  great  m^ority  of  nox- 
ious insects  may  be  controlled  even  at  the  last  hour,  but  a  few — and 
among  them  is  the  chinch-bug— defy  our  efforts  when  once  they  are  in 
full  force  upon  us.  There  are  several  applications  that  will  kill  the  in- 
sect when  brought  in  contact  with  it,  and  I  have  known  a  few  rows  of 
com  to  be  saved  by  the  copious  use  of  simple  hot  water ;  but  the  appli- 
cation of  all  such  direct  remedies  becomes  impracticable  on  the  scale  in 
which  they  are  needed  in  the  grain-fields  of  the  West.  Irrigation, 
where  it  can  be  applied — and  it  can  be  in  much  of  the  territory  in  the 
vicinity  of  the  Bocky  Mountains,  where  the  insect  commits  sad  havoc, 
and  with  a  little  effort  in  many  regions  in  the  heart  of  the  Mississippi 
Valley — is  the  only  really  available,  practicable  remedy,  after  the  bugs 
have  commenced  multiplying  in  the  spring.  J  wish  to  lay  particular 
stress  on  this  matter  of  irrigation^  believing,  as  I  do,  that  it  is  an  effectual 
antidote  against  this  pest,  and  that  by  overflowing  a  grain -field  for  a 
couple  of  days,  or  by  saturating  the  ground  for  as  many  more  in  the 
month  of  May,  we  may  effectually  prevent  its  subsequent  injuries.  In 
the  article  on  the  Bocky  Mountain  locust  I  may  have  something  more 
to  say  on  this  matter  of  irrigation.  We  cannot  at  the  critical  moment 
expect  much  aid  from  its  natural  enemies,  for  these  are  few,  and  attack 
it  mostly  in  the  winter  time.  We  must,  therefore,  in  our  warfare  with 
this  pest,  depend  mainly  on  preventive  measures  where  irrigation  is  im- 
possible.'' 

Having  made  observations  in  reference  to  the  habits  of  this  insect,  and 
finding  that  it  wintered  in  the  perfect  stiite,  I  suggested,  in  1859,  burn- 
ing over  the  infested  fields  in  the  winter  as.  perhaps  the  best  means  of 
destroying  them,  and  am  still  inclined  to  look  upon  it  as  the  best  prac- 
tical means  of  counteracting  them  that  is  susceptible  of  general  adop- 
tion. Irrigation  is  undoubtedly  the  most  efiective  method  of  destroying 
them  wherever  it  can  be  practiced,  and  should  in  such  fSEtvored  situations 
supersede  every  other  remedy.  Unfortunately,  in  a  very  large  jmrt  of  our 
territory  where  this  insect  proves  most  destructive,  this  remedy  is  not 
feasible,  and  hence  some  other  must  necessarily  be  adopted.  But,  as  in- 
dicated in  Mr.  Kiley's  report,  it  is  the  only  effectual  means  that  can  be 
resorted  to  in  the  spring  after  the  bugs  have  ^5ommenced  multiplying, 
unless  the  crop  is  sacrificed;  hence  the  only  plan  the  fiarmer  can  resort 
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to,  to  counteract  them,  where  irrigation  is  impossible,  consists  in  pre- 
ventive measures.  It  is  possible,  as  will  hereafter  be  shown,  to  prevent 
in  a  large  measure  injury  to  com  by  the  second  brood,  owing  to  the  pecu- 
liar habit  of  the  species  of  migrating  on  foot. 

Before  discussing  further  the  remedies  to  be  adopted,  let  us  consult 
the  statistical  reports  and  see  which  of  the  two  great  products,  wheat 
and  com,  suffers  most  from  the  depredations  of  this  pest,  in  order  that 
we  may  know  for  which  these  remedies  are  most  needed.  For  this  pur- 
pose we  will  limit  our  investigations  to  the  Northwestern  States,  Indiana, 
Illinois,  Missouri,  Iowa,  Wisconsin,  Kansas,  and  IN'ebraska,  and  to  the 
three  great  chinch-bug  years,  1864, 1871,  and  1874,  as  the  statistics  for 
these  States  and  years  are  the  most  complete  and  will  suffice  for  the  ob- 
ject in  view. 

By  taking  the  yield  for  the  years  1870, 1871,  and  1872,  we  shall  be  able 
to  detect  any  material  variation  in  the  crop  of  1871. 

We  use  the  crop  statistics  of  the  Agricultural  Department 

Total  yield  of  wheat. 


Indinna  .... 

niinois 

Himomi.. 

Iowa 

WiscoDBln. 

Kansas 

Nebraska  . 

Total 


1870. 


Buihelt. 

20, 200, 000 

27, 116, 000 

0,750.000 

20, 445. 000 

20,485,000 

2.343,000 

1,848,000 


M7L 


Bufhdi. 
10. 190. 000 
25. 216. 000 
12,826,000 
18, 400. 000 
18. 436. 000 
2,634.000 
1,829.000 


1872. 


BushHt. 
19, 381, 000 
24,711,000 
7,005,000 
22,080,000 
22,307,000 
2,156,000 
2,600,000 


99,186,000  1      08,530,000 


100,829^000 


Yield  of  wheat  per  acre. 

1870. 

187L 

1872. 

Indiana                         

Buihelt, 
ILO 
12.0 
18.0 
12.6 
13.4 
15.0 
14.4 

BusheU. 
12.0 
12.3 
13.4 
10.8 
12.2 
15.9 
10.8 

Bu$hd», 
12.4 

jUinoifl 

12. 1 

Missoari 

8.8 

Iowa 

12.6 

Wisconsin      ... .-..» -t .^.~. 

14  3 

Kansas 

11  6 

Nebraska 

12.2 

A veram  bv  States 

13.04 

12.41 

12.0 

Adopting  a  similar  plan  in  reference  to  1874,  we  find  the  yield  of 
wheat  in  the  same  States,  for  1873, 1874, 1875,  as  follows : 

Total  yield  of  wheat. 


Tni^innft,  ... 

minois 

Missonri  ... 

Iowa 

Wisconsin 

Kansas , 

Nebraska .. 

Total. 


1873. 


Buihdi. 
20,882,000 
28.417,000 
11, 027, 000 
34,600,000 
26,322,000 
4,830,000 
3,584,000 


1874. 


ButhsU, 
28.831,000 
aO.  122. 000 
15.886.000 
83.008,000 
18,436,000 
0,465,000 
3, 619, 000 


130,012,000      134»256,000 


1876. 


BuahsU, 
17,280.000 
27,800,000 
11, 160,  OOO 
29,800.000 
26.200,000 
(1)12.700,000 
3,400,000 


126,840,000 
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Yield  of  wheat  per  acre. 


1873. 

1874. 

1875. 

TwjJMUfc  ..,...,....,.,...,,,,.,...,,.,....,,.,.,,.,.,.............,,,... 

Buthdt. 
11,2 
13.5 
12.8 
13.0 

ia5 

14.0 
16.5 

Buthdt. 
12.2 
U.5 
13.5 
11.6 
11.5 
13.7 
1L6 

BusheU. 
9.0 

nUnois , 

10.6 

MiaaouTl 

9.0 

lowft 

9.7 

Wisoonsin -- 

14.0 

Kansaa 

(t)17.0 
9.8 

Nebiii8k» 

Average  by  iStatea 

13.79 

12.23 

1L29 

It  is  apparent  from  a  glance  at  these  tables  that  there  was  no  marked 
variation  in  the  wheat-crops  of  the  l^orthwest  in  1871  and  1874  which 
can  be  attributed  to  the  depredations  of  the  chinch-bag.  But  before 
discussing  them  we  present  the  following  similar  tables  in  reference  to 
the  corn-crop: 

Total  yield  of  com. 


1870. 

1871. 

1872. 

TiMl1mi<¥ , 

Buthdt, 

113,150,000 
201,378,000 
94,990,000 
93,415,000 
10, 095, 000 
16.685,000 
5,168,000 

Buthdt. 
79,205,000 
203,391,000 
87,390,000 
99,019.000 
21,304,000 
24,693,000 
7,228,000 

Buthdt. 

85, 541. 000 
217, 628, 000 
105, 741, 000 
101,989,000 
21, 180, 000 
29,631,000 
7,589,000 

THillAM       r---r T--T ...rr       r............. 

MisBonri 

Iowa 

'W'loconirinT^.T..^.**-..^...  r...-r^x.. , 

Kanmfi 

ITebraska 

Total 

644,776^000 

622.320,000 

560,299.000 

Yield  of  oom  per  acre. 


1870. 

187L 

1872. 

Indiazia 

Buthdt. 
39.6 
85.2 
81.4 
82.0 
8&0 
28.0 
80.0 

85.7' 

sas 
sao 

42.5 
87.7 
40.0 
4L5 

Buthdt. 

88.7 

89.8 

-        87.0 

89  8 

Tllinnlii ,__ 

Miflsonri -. 

Iowa 

88  0 

Kansas W'\."  . 

88.5 

Nebraska WWW.... 

87  8 

Average  by  States 

38.44 

89.10 

88.61 

Total  yield  of  com. 

1873. 

1874. 

1876. 

Tn^fma .      .  »„, 

ButhdM, 
67,840,000 

143,634,000 
70,846,000 

105,200,000 

16,308,000 

47, 000, 000 

7,000,000 

Budtdt. 

74,624^000 
133,879,000 

46,049,000 
115,720,000 

16,492,000 

16,065.000 
8,500,000 

BuMhdt 
95,000,000 
280,000.000 
128,000.000 
160,000,000 
16,200,000 
76,700,000 
28,000,000 

Tllliirt^  ,,..,  

Mtimmirl _.,_   _,       ,         ,     

Iowa 

Wisoonstn 

Kaiums ..,.....,  ^     .    .                                       • 

Nebraska 1 W..WWWWWJWJWV'W"JW 

Total „ 

457.828,000 

406,028.000 

782.900.000 
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Tield  of  com  per  acre. 


1873. 

1874. 

1875. 

TndiftllA  ..........r.. ............................. ...•••»•■■* ... 

ButhOi, 
2&.0 
2L0 
28.6 
20.0 
80.0 
88l1 
86.a 

BfuheU. 
27.0 

lao 
ie.0 

20.2 
28.2 
10.6 
10.0 

BuMha9, 
34.0 

nUnoig  .r. 1 

84  8 

lOssotiri » 

86.0 

io-^a ..            .* 

35  0 

WiBconsin ..» .... 

2L0 

Kansas ..........x.......^.x*.xa..»-xxa* 

40.0 

Kebiaska * 

40.0 

ATenuMbvStotos * 

28L06 

19.84 

34.41 

Although  ftilly  aware  that  tiie  crop  statistics  as  giyen  in  the  annual 
reports  of  the  Agricultural  Department  are  far  from  being  as  accurate 
as  desirable,  yet  they  are  as  good  as  can  be  obtained  by  the  means  at 
tlie  disposal  of  that  deps»*tment,  and  are  moreover  our  <mly  source  of 
information  on  the  subject.  From  some  investigations  I  have  made  in 
my  own  State,  I  am  inclined  to  think  tiiat  as  a  rule  they  are  in  excess 
of  the  true  figures,  but  on  the  whole  approximate  sufficiently  near  the 
true  amounts  fdr  all  ordinary  or  general  purposes.  I  prefer,  therefore, 
to  rely  ux>on  them  as  a.  basis  of  calculation,  rather  than  the  unofficial 
statements  given  by  others.  .       . 

Taking  these  as  our  guide,  we  see  at  a  glance,  as  before  remarked,  that 
so  £ebr  as  the  yield  of  wheat  was  concerned,  in  1871  and  1874,  the  depre- 
dations of  the  chinch-bug  in  the  States  named,  although  these  are  the 
ones  in  which  it  was  most  abundant,  had  no  marked  effect.  Although 
the  aggregate  amotint  produced  in  1871  was  a  little  less  than  that  of 
1870  or  1872,  yet  the  yield  per  acre  was  actually  a  little  more  than  in 
1872,  and  but  three-fifths  of  a  bushel  less  than  that  of  1870.  It  is,  there- 
fore, more  than  probable  that  the  calculations  of  Dr.  Le  Baron  and  others 
in  reference  to  the  loss  on  wheat  in  1871  is  largely  in  excess  of  the  cor- 
rect amount,  and  was  probably  made  up  chiefly  fh)m  the  guesses  of 
correspondents,  and  assuming  the  destruction  was  equal  in  aU  parts  of 
the  area  embraced.  The  same  thing  may  be  said  in  reference  to  the 
calculations  of  i)r.  Shimer  and  others  in  reference  to  the  loss  in  1804, 
for  in  Illinois,  to  which  State  these  chiefly  referred,  the  yield  of  wheat 
in  1864  was,  according  to  the  statistical  report,  itctually  3.5  bushels 
more  per  acre  than  in  1865,  and  the  total  amount  nearly  8,000,000  bushels 
more;  but  in  reference  to  com  the  case  was  reversed.  In  these  earlier 
calculations  another  cause  of  error  arose  fh)m  the  foot  that  no  reference 
was  made  to  these  statistical  reports  as  checks  and  guides.  I  have  qo 
doubt  but  that  the  loss  occasioned  by  this  iosect  in  1874  was  far  greater 
than  in  any  previous  year,  yet  Mr.  Eiley  in  reference  to  Missouri,  and 
the  writ^  in  reference  to  Illinois,  appiying  these  checks  so  as  to  elimi- 
nate error  as  far  a^  possible,  although  finding  the  loss  truly  alarming, 
produced  no  such  figures  as  the  calculations  relating  to  1664  and  1871. 
We  also  found  that  the  loss  cm  wheat  was  ecHi^ned  chiefly  to  t&e  spring 
variety^  and  was  really  mudi  less  than  bod  been  supposed,  though  of 
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sufBdent  importance  to  demand  the  attention  of  agricnlturiste  and  the 
government,  running  up  in  some  years  to  millions  of  dollars.  For,  not- 
withstanding the  showing  of  the  statistical  report,  that  this  insect  did, 
in  1864, 1871,  and  1874,  destroy  large  amounts  of  wheat,  especially  in 
the  spring-wheat  belt,  is  too  well  known  to  be  controverted  by  any 
statistics. 

There  are  strong  reasons  for  believing  that  the  habits  of  the  species 
have  somewhat  changed  since  it  first  came  into  notice  as  ii^jurioas;  so 
that  instead  of  being  more  destmctive  to  the  wheat-crop,  as  formerly,  it 
is  now  more  iignrioos  to  com.  A  feurmer  writing  to  the  Prairie  Farmer, 
October  18, 1873,  makes  the  following  statement  on  this  point: 

"I  have,  as  a  farmer,  suffered  from  the  ravages  of  the  chinch-bug 
for  twenty-eight  years;  it  has  steadily  increased  in  numbers.  While 
at  first  it  onl/^  it^ured  oats  cmd  spring  wheaty  it  now  swarms  in  our  corn- 
fields and  iigures  our  fall  wheat.  •  •  •  I  have  seen  com  not  more 
than  six  inches  high  destroyed  by  them.  Tears  ago  it  was  generally 
thought,  where  I  then  resided,  that  we  should  have  to  stop  raising  spring 
wheat  to  get  clear  of  them,  as  it  was  then  the  only  crop  seriously  injured; 
now  we  would  have  to  make  our  land  a  desert  to  starve  them  out. 

If  we  torn  now  to  the  com  statistics  we  shall  find  that  so  fi&r  as  the 
Northwest  is  concerned  this  is  the  crop  that  suffers  most  from  this  x>est, 
and  that  in  some  years  the  loss,  estimated  by  the  most  careful  rules,  is 
absolutely  raiormous. 

Even  in  1864  tiie  effect  of  this  insect  on  this  crop  is  manifest  in  the 
statistics;  to  show  this  we  present  a  table  showing  the  production  of 
liie  States  named,  for  the  years  1864  and  1865. 

Total  yiM  qf  com. 


States. 


1804. 


1865. 


Indiana.... 
IDinoia.... 
Hissooxi... 

Iowa 

Wlaoonsin. 
Kansas .... 
Kebraska.. 

Total 


BuiMs, 
74,284,868 
138,856^185 
86,635,011 
55,261,240 
10,087.053 
4,673.061 
1,360,622 


820,668,505 


JButheU. 
110,060.316 
177,005,852 
52, 021, 715 
62,907,813 
18,440.40$ 
6, 729, 230 
2,494,084 


430,857,421 


TiM  of  oomper  acre. 

States. 

1804. 

1865. 

Indiana 

Bwheli, 
29 
33 
26.8 
36.7 
31 
25 
28.5 

BuihOi. 
40.0 

niinois 

85.2 

HiBuonri 

39 

Iowa 

42.7 

WiiMmnidn  .. ^ .-.  ^ -.,--,.-.,- ,„,^-„,-, _- ,-^ 

41.5 

Kaniiaff  .  ......................... r....... ^ -.^r--* , 

41.2 

Xebiaska ,- - 

46.5 

ATi^ra^A  hv  StatM 

80 

40.95 
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Here  we  see  a  diflference  of  10  bushels  per  acre  in  favor  of  1865,  show- 
iug  a  loss  in  1864,  after  allowing  for  the  difference  in  acreage,  of  about 
100,000,000  bushels,  which  was  largely  owing  to  the  chinch-bug. 

The  statistics  of  1871,  it  is  true,  fail  to  show  any  marked  loss ;  in  fact, 
the  yield  per  acre,  a«  shown,  was  larger  this  year  than  in  1870  or  1872, 
but  there  was  evidently  some  change  in  the  method  of  computing  the 
acreage,  probably  caused  by  the  census  returns  for  1870,  and  hence  it  is 
impossible  to  make  a  true  comparison  in  this  respect.  But  even  making 
allowances  for  this,  the  loss  in  the  corn-crop  does  not  appear  to  have 
been  severe  except  in  Indiana,  which  could  not  have  been  very  largely 
owing  to  the  depredations  of  the  chinch-bug. 

On  the  contrary,  the  statistics  for  1873, 1874,  and  1876,  as  above  given, 
bring  out  very  clearly  the  loss  in  1874  to  this  crop.  The  yield  per  acre 
in  1874  was  nearly  10  bushels  less  than  in  1873  and  nearly  15  bushels 
less  than  1875.  If  we  take  the  acreage  in  1874  and  estimate  the  yield 
at  but  30  bushels  per  acre,  which  is  but  seven-tenths  of  a  bushel  more 
than  in  1873  and  nearly  4  J  less  than  1875,  we  shall  find  the  aggregate 
loss  to  have  been  a  little  over  200,000,000  bushels.  By  comparison  with 
the  loss  on  this  crop  in  other  States  in  1874,  we  find  that  about  40  per 
cent,  of  it  is  to  be  attributed  to  the  drought  of  that  season,  the  remain- 
ing 60  per  cent,  almost  entirely  to  insects,  the  chinch-bug  and  grass- 
hoppers, or  locusts.  Here,  then,  is  a  loss  on  corn  alone  in  these  seven 
States  in  one  season  by  insects  of  some  forty  or  fifty  millions  of  dollars. 
Indiana,  Illinois,  Wisconsin,  Eastern  Missouri,  and  Eastern  Iowa  sus- 
tained more  than  two-thirds  of  the  entire  loss,  and  this  was  occasioned 
by  the  chinch-bug. 

It  is  evident,  therefore,  from  these  facts,  that  while  the  loss  to  the 
wheat-crop  occasioned  by  this  insect  is  large,  it  is  greatly  exceeded  by 
that  to  the  corn-crop. 

Let  us  now  return  to  the  consideration  of  the  means  to  be  adopted  for 
their  destruction  and  preventing  their  depredations. 

BuBNiNG. — As  the  bugs  from  which  the  future  generations  are  to  be 
developed  hibernate  in  the  perfect  state,  as  has  heretofore  been  shown, 
it  is  evident  that  if  these  can  be  destroyed  their  development  will  be 
prevented,  and  for  each  female  destroyed,  which  sex  is  largely  in  excess 
of  the  males  at  this  season,  numbers  of  the  spring  brood  will  virtually  be 
exterminated.  It  should  also  be  remembered  that  at  this  time  their  num- 
ber is  reduced  to  a  minimum  and  that  they  are  quiescent.  If  it  is  pos. 
sible,  therefore,  to  reach  their  retreat  with  fire,  this  will  be  the  most 
effectual  method  of  destroying  them  where  irrigation  is  impracticable. 

But  Dr.  Le  Baron,  as  we  have  seen,  believes  this  will  be  ineffectual, 
because  the  bugs,  as  he  finds,  do  not  remain  on  the  cornstalks  during  the 
winter,  but  -seek  other  quarters  in  which  to  hibernate.  That  they  do  so 
where  the  com  is  not  cut  and  shocked  is  undoubtedly  true  to  a  very 
large  extent.  I  have  also  observed  the  same  fact,  mentioned  by  Mr. 
Patten,  that  to  a  large  extent  those  found  after  winter  sets  in  under 
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sheaths  of  the  lower  joints  of  the  stalks  are  generally  dead.  These,  I 
think,  are  chiefly  the  males ;  possibly  they  are,  as  he  suggests,  in  part, 
at  least j  the*  old  ones  of  the  preceding  brood.  Although,  when  hard 
pressed,  they  sometimes  hide  beneath  the  clods,  yet  this  is  the  exception 
and  not  the  rule ;  they  seek  shelter  wherever  it  can  be  found  in  and 
around  the  field.  So  far,  therefore,  as  it  is  possible  to  do  so,  fire  should 
be  carried  to  these  surrounding  hiding  places.  In  timbered  sections  the 
leaves  should  be  burned,  and,  as  was  Mr.  Nichols's  custom,  the  fence  cor- 
ners should  be  cleaned  and  burned.  Although  a  large  number,  on  ac- 
count of  the  impossibility  of  reaching  them,  will  escape,  yet,  if  this 
method  is  thoroughly  carried  out,  the  greater  portion  will  be  destroyed. 

But  in  order  that  this  remedy  may  be  effectual  all  the  farmers  in  the 
infested  district  must  act  in  concert ;  otherwise  the  labor  of  one  will  be 
rendered  valueless  by  the  neglect  of  another. 

In  oi*der  that  this  concert  of  action  may  be  brought  about,  it  might  be 
well  for  the  States  infested  by  this  pest  to  enact  laws  giving  the  officers 
of  towns  or  counties  authority  when  danger  was  apprehended  to  compel 
action.  But  this  need  not  be  done  annually,  as  our  knowledge  of  the 
habits  of  the  insect  is  sufficient,  if  properly  used,  to  give  us  warning  of 
the  danger.  Two  successive  favorable — that  is,  dry — ^years  are  required 
to  develop  them  in  sufficient  numbers  to  cause  any  serious  injury.  In  the 
winter  following  a  rainy  season  they  will  be  reduced  to  a  minimum  in  re- 
spect to  numbers,  and  although  the  following  season  may  be  dry,  they 
cannot  increase  to  the  same  extent  possible  when  two  favorable  seasons 
come  in  succession.  The  second  brood  may  excite  some  alarm,  but  it 
will  not  be  sufficiently  numerous  to  inflict  any  serious  injury.  It  is  also 
evident  that  four  successive  broods,  without  any  counteracting  influence 
to  check  them,  will  produce  more  than  two  broods. 

If  the  season  has  been  dry,  and  an  examination  in  the  fall  shows  them 
to  be  present  in  considerable  numbers,  although  they  have  done  no  ma- 
terial injury  nor  even  attracted  general  attention,  yet  it  may  be  set  down 
as  probable,  in  fact  almost  certain,  that  if  the  next  is  dry,  unless  killed 
by  an  unusual  winter,  they  may  be  expected  in  destructive  numbers.  It 
is  true  that  they  sometimes  appear  in  great  numbers  when  no  complaint 
has  been  made  the  previous  season ;  but  if  a  careful  examination  had 
been  made  the  numbers  hidden  from  the  cursory  glance  would  have 
caused  apprehension  of  danger. . 

K  the  season  is  wet  examination  is  unnecessary,  but  if  it  is  dry  search 
for  them  should  be  made  by  every  farmer  in  the  fall  before  cold  weather 
sets  in,  and  in  and  around  every  field  where  found,  as  soon  as  it  is  jyoa- 
sible  to  do  so,  every  hiding  place  should  be  subjected  to  a  fiery  ordeal. 
Dr.  Le  Baron  suggests  that  the  farmers  need  the  stalks  for  fodder,  but 
it  is  better  to  sacrifice  them  one  season  than  to  abstain  from  sowing 
small  grain. 

When  they  are  in  sufficient  numbers  to  do  serious  injury  or  excite  ap- 
nrehension  of  danger  from  them  the  next  season,  it  might  be  well  to  adopt 
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thesouthern.planof  toppingthecom.  Thiswill  cause  the  grain toharden 
more  rapidly  and  the  stalk  to  dry  the  sooner,  so  that  the  com  can  be 
gathered  at  an  earlier  day,  when  the  stalks  can  be  cut  and  raked  into 
windrows  and.  burned  before  the  bugs  have  left  them. 

Mr.  Eiley  .recommends  that  "shocks  should  be  made  at  intervals  to 
attract  the  bugs.  The  bugs  will  then  congregate  in  these  shocks,  which 
may  be  burned  at  any  time  during  the  winter  ^ — after  the  ears  have 
been  removed.  As  confirming  this  opinion  he  quotes  the  following  from 
a  letter  of  one  of  his  correspondents :  "  The  most  compact  and  destructive 
army  of  chinch-bugs  I  ever  saw  started  from  sorghum  bagasse  which 
bad  been  used  as  manure.  Might  the  insects  be  trapped  to  any  extent 
worth  mentioning  by  exposing  heaps  of  rubbish  in  conspicuous  places 
in  August',  and  burning  the  same  in  November!^ 

If  it  is  found  at  the  time  wheat  is  harvested  that  the  bugs  have  not 
taken  their  departure,  as  in  the  case  in  the  winter- wheat  section,  this 
flfM5t  may  be  taken  advantage  of  to  destroy  a  very  large  portion  of  them. 
If  the  wheat  is  at  once  threshed  and  the  straw  scattered  over  the  stub- 
ble and  burned,  it  will  destroy  all  or  most  of  those  that  are  there.  I 
know  of  one  section  in  Southern  Illinois  where  this  has  been  practiced 
for  a  number  of  years  by  the  German  flarmers  with  good  results. 

Further  information  is  desired  in  reference  to  the  time  the  migrations 
take  place  in  the  different  sections  of  the  country,  especially  whether 
this  is  usually  before  or  after  wheat  harvest.  As  there  is  a  difference  in 
this  respect,  it  is  desirable  to  ascertain  the  boundary  line  between  the 
sections ;  to  know  whether  it  varies  according  to  kind  of  wheat  that  is 
raised,  spring  or  winter,  or  according  to  latitude. 

It  would  seem  that  a  thing  apparently  so  easily  ascertained,  and  which 
has  been  so  often  observed,  ought  to  be  generally  known  j  but  it  appears 
to  have  been  overlooked  by  those  writing  in  reference  to  the  chinch-bug 
and  its  habits. 

My  personal  observations  of  the  habits  of  the  species  have  been  con- 
fined to  the  winter-wheat  belt,  where  it  is  usually,  and  so  ftir  as  I  know 
universally,  the  case  that  they  migrate  after  harvest.  This  fttct  should 
therefore  be  taken  advantage  of  by  the  farmers  within  that  region,  as  it 
affords  them  an  excellent  means  of  destroying  this  pest. 

ABSTAININa   FROM    THE    CULTIVATION    OP  GBAIN  FOB    ONE  OB  TWO 

SEASONS. 

This  measure  is  somewhat  fully  discussed  by  Dr.  Le  Baron  in  the  ex- 
tract heretofore  given  from  his  second  report.  His  suggestion  only  ap- 
plies to  the  small  grains  and  chiefly  to  spring  wheat.  But  aside  from  the 
impossibility  of  carrying  out  this  plan,  I  have  serious  doubts  whether  it 
will  be  of  any  real  advantage  if  we  take  into  consideration  the  loss  of 
the  crop.  That  it  will  be  of  no  permanent  benefit  I  think  must  be 
admitted  by  every  one  who  is  acquainted  with  the  habits  of  the  species. 
However,  as  remarked  by  the  Prairie  Farmer  correspondent,  whose 
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♦ 

T7ord8  have  been  already  quoted,  in  order  that  this  remedy  be  made 
efBectual  it  woold  be  necessary  to  transform  oar  land  into  a  desert 

It  is  annecessary,  therefore,  to  discnss  this  remedy. 

BoLLiNa. — ^Mr  Biley  makes  the  following  remarks  in  reference  to  this 
remedy: 

^^  As  the  mother  chinch-bug  has  to  work  her  way  under  ground  in  the 
spring  of  the  year,  in  order  to  get  at  the  roots  upon  which  she  proposes 
to  lay  her  eggs,  it  becomes  evident  at  once  that  the  looser  the  soil  is  at 
this  time  of  the  year  the  greater  the  facilities  which  are  offered  for  the 
operation.  Hence  the  great  advantage  of  plowing  laud  for  spring  grain 
in  the  preceding  autumn,  or,  if  plowed  in  the  spring,  rolling  it  repeatedly 
with  a  heavy  roller  after  seeding.  And  hence  the  remark  frequently 
made  by  formers,  that  wheat  harrowed  in  upon  old  corn  ground,  without 
any  plowing  at  all,  is  for  less  infested  by  chinch^bug  than  wheat  upon 
land  that  has  been  plowed.'' 

Eably  SowiNa As  Dr.  Le  Baron  has  discussed  this  proposed  meas- 
ure somewhat  thoroughly,  it  is  unnecessary  for  me  to  advert  to  it  except 
to  add  that  it  might  be  well  for  the  former  in  the  northern  portion  of 
the  chinch-bug  belt  to  push  the  line  of  winter  wheat  as  far  northward 
as  possible.  By  judicious  selections  it  may  be  possible  to  obtain  varieties 
which  will  be  adapted  to  more  ncMrthem  climates  than  tiiose  now  in  use. 
Thefe  are  some  objections  to  this  which  may  possibly  outweigh  the  sup- 
poaed  advantage;  one  is  the  greater  liability  to  iiyury  by  the  Hessian 
Fly. 

So  for  as  com  is  concerned,  I  believe  that,  aa  a  rule  which  has  but  few 
exceptions,  the  sooner  it  is  planted  after  the  spring  is  foirly  opened,  and 
the  ground  is  properly  prepared,  the  better. 

The  more  vigorous  the  growtiii  of  either  crop  the  less  will  be  the  iiyuiy 
by  the  bug ;  even  if  they  could  exist  in  a  damp  season,  when  the  plants 
are  strong  and  healthy,  the  damage  occasioned  by  them  would  be  slight 
compared  to  what  it  is  in  a  dry  year,  when  the  plants  are  enfeebled  by  a 
lack  of  moisture.  On  this  account  it  is  desirable  that  the  hardiest  varie- 
ties, or  such  as  can  best  withstand  drought,  should  be  used. 

Other  bemedibs. — It  has  been  suggest^  that  it  might  be  of  advan- 
tage to  sow  a  strip  of  spring  wheat  around  a  field  of  winter  wheat,  so 
that  when  the  bugs  have  sucked  it  dry,  or  as  soon  as  the  winter  wheat 
is  cut,  and  before  the  bugs  have  commenced  to  migrate  to  the  corn,  the 
spring  wheat  may  be  burned. 

Some  have  tried  surrounding  other  crops  with  Hungarian  grass  or 
millet,  hoping  to  retain  the  bugs  in  it;  but  none  of  these  expedients 
have  proven  of  sufBcient  advantage  to  warrant  the  trouble  and  expense. 
Now  and  then  there  has  been  an  exception,  but  the  result  has  generally 
been  as  stated. 

Topical  remedies,  such  as  the  application  of  lime,  salt,  tarred  sawdust, 
and  other  similar  substances,  will  prove,  as  Dr.  Le  Baron  has  well 
remarked,  ^^  labor  lost"    That  it  is  possible  to  destroy  them  by  the  use 
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of  hot  water  and  certain  acrid  liquid  substances  is  undoubtedly  true, 
but  such  remedies  can  be  profitably  used  only  on  a  small  scale,  as  in  the 
garden.  Thorough  drenching  with  water  at  the  proper  season,  as  recom- 
mended by  Dr.  Fitch,  will  also  destroy  them;  but  all  such  remedies  are 
inapplicable  to  field  culture,  as  the  expense  would  £ar  exceed  the  value 
of  the  crop  to  be  raised. 

Eemedies  fob  the  protection  of  the  coen-oeop. — ^Fortunately 
for  the  farmer,  nature  has  so  arranged  it  that  the  summer  brood,  when 
compelled  to  migrate  in  search  of  food,  either  from  necessity  or  prefer- 
ence, move  on  foot.  As  they  all  go  together  or  in  bodies  when  the  move- 
ment commences,  and  usually  in  the  same  direction,  it  is  apparent  that 
if  an  obstruction  of  any  kind  can  be  placed  in  their  way  so  as  to  retard 
their  progress  this  will  mass  them  in  a  comparatively  small  space  and  ren- 
der their  destruction  much  easier  than  when  scattered  through  the  fields 
If  the  obstruction  can  be  made  to  eflfectually  bar  their  progress,  they 
will  be  compelled  to  seek  food  elsewhere  or  perish.  Farmers  aware  of 
this  fact  from  their  observations  have  had  recourse  to  a  number  of  expe- 
dients to  accomplish  this  desired  end  to  save  their  corn-crop,  which  is 
the  one  that  chiefly  suffers  from  the  migrating  hordes. 

One  of  the  devices  employed  is  to  set  up  boards  edgewise  around  the 
field  or  along  the  side  which  the  bugs  are  approaching,  and  besmear 
them  with  tar  or  kerosene.  As  this  plan  is  described  in  Dr.  Le  Baron's 
notes,  already  quoted,  it  is  umiecessary  to  note  it  farther  than  to  say 
that  although,  perhaps,  one  of  the  most  effectual  bars  to  their  progress, 
the  expense  and  difficulty,  in  some  places,  of  procuring  plank  and  tar  just 
at  the  time  they  are  needed  will  prevent  its  being  extensively  adopted. 

Another  and  more  common  method  of  stopping  their  progress  is  to 
plow  a  narrow  strip  aroand  the  field,  keep  it  well  pulverized  by  harrow- 
ing and  rolling,  then  plow  one  or  two  furrows  in  this  dusty  strip.  This 
should  be  done  every  day  or  two,  care  being  taken  to  keep  the  strip  as 
thoroughly  pulverized  as  possible,  as  the  bugs  cannot  travel  well  through 
the  dust  The  philosophy  of  this  plan  is,  that  as  the  bug  attempts  to 
crawl  up  the  sides  of  the  dusty  furrows  the  loose  particles  give  way  and 
they  roll  back  to  the  bottom.  If  they  accumulate  in  the  fturows  a  log 
or  stone  must  be  drawn  through  them  so  as  to  crush  and  destroy  them. 
As  it  is  always,  probably  without  exception,  dry  weather  when  they  mi- 
grate, and  the  soil  dry,  it  is  not  difficult  to  keep  the  plowed  strip  pulver- 
ized if  the  clods  are  well  crushed  at  first  by  rolling  with  a  heavy  roller 
where  the  soQ  is  clayey. 

Ditching  is  sometimes  resorted  to,  but  in  this  case  cai'e  should  be 
taken  to  have  the  side  next  the  field  perpendicular,  and  it  would  be  well 
to  drag  a  stone,  log,  or  bundle  of  brush  though  it  as  soon  as  made,  so 
as  to  rub  the  sides  and  somewhat  pulverize  them  or  render  them  dusty 

As  they  generally  confine  their  operations  for  a  time  to  the  first  few 
rows  of  corn  of  the  field  they  attack,  it  is  possible  to  destroy  a  large 
number  of  them  by  applying  hot  water,  and  this  has  in  some  instances 
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been  successfully  practiced,  but  the  labor  and  expense  are  generally  too 
great  to  justify  it. 

Eemabks. — Clean  farming  is  the  best  under  all  circumstances,  and, 
if  adopted  as  a  rule,  will  tend  largely  toward  preventing  the  increase  not 
only  of  chinch-bugs,  but  of  all  other  injurious  insects  that  trouble  the 
farmer.  But  one  of  the  best  methods  of  preventing  their  increase  is 
diversified  farming.  Massing  crops  in  immense  bodies  and  cultivating 
the  same  thing  year  after  year  on  the  same  ground,  as  is  so  often  done, 
necessarily  tends  to  increase  the  insects  that  feed  on  these  crops.  An 
increase  in  one  locality  of  any  one  plant  brings  a  proportional  increase 
of  its  insect  enemies  as  a  direct  eflfect,  and  these  are  increased  in  a  geo- 
metrical ratio  if  the  plant  is  allowed  to  occupy  the  same  locality  for  a 
number  of  seasons  in  succession.  The  only  offset  in  this  case  is  a  like 
increase  of  the  i)eculiar  parasites  that  prey  upon  these  insects,  but  in 
the  case  of  the  chinch-bug  nature  has  favored  man  with  no  such  friends, 
as  it  has  no  true  parasite.  So  long  as  this  violation  of  natural  laws  and,  I 
might  say,of  the  true  theory  of  thefarmer'sprofes8ioniscontinued,so  long- 
will  it  be  necessary  to  war  with  increasing  hosts  of  insect  foes.  Enlarg- 
ing farms  and  increasing  crops  will  of  necessity  bring  these  evils;  re- 
verse the  system,  divide  the  farms,  and  diversify  the  farming,  and  it  will 
be  far  less  difficult  for  the  fanners  to  cope  with  their  insect  foes.  The 
disposition  in  our  country,  especially  in  the  West  and  South,  to  obtain 
and  operate  large  farms  by  machinery  is  one  of  the  evils  of  our  agricul- 
tural system.  It  is  to  our  interest  as  a  nation  to  multiply  farms,  to 
divide  the  land  into  as  small  parcels  as  possible,  to  draw  the  population 
from  the  cities  into  the  rural  districts,  instead  of  just  the  reverse,  as  is 
the  effect  of  the  present  system.  Small  farms  and  diversified  farming  is 
one  of  the  best  means  not  only  of  counteracting  the  numerous  insect 
foes  with  which  the  farmers  have  to  contend,  but  also  to  alleviate  or  pre- 
vent a  number  of  other  evils  which  society  has  to  suffer.  But  I  fear  it 
will  be  more  difficult  to  bring  about  this  state  of  things  than  even  to 
put  into  operation  Dr.  Le  Baron's  suggestion. 

Before  closing,  I  would  call  the  attention  of  those  agriculturists 
into  whose  hands  this  bulletin  may  fall  to  the  fact  that  there  are  other 
species  of  insects  which  are  sometimes  mistaken  for  the  chinch-bug. 
These  are  generally  of  the  same  order  or  sub-order  as  that  to  which  the 
chinch-bug  belongs,  viz,  Heteroptera.  The  one  which  bears  the  strong- 
est resemblance  to  this  noted  pest  is  the  false  ng.  9. 
chinch-bug  {Ifysivs  destructor  Eiley,  Fig.  9). 
This  species  appears  to  have  ftdly  as  wide  a 
range  as  the  true  chinch-bug  and  over  the  same 
area.  In  the  perfect  state  it  is  shaped  much 
like  the  true  chinch-bug,  and  bears  a  somewhat 
strong  general  resemblance  to  it,  though  differ- 
ing materially  when  closely  examined.  It 
varies  in  length  from  one-tenth  to  one-eighth 
of  an  inch  to  the  tips  of  the  wings,  is  of  a  gray-  ^"^  ^""^'^SSf  b^'.  ^''^'  *'  f  ** 
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ish-brown  color,  the  antenusB  pale,  with  the  fourth  joint  enlarged  and  as 

Fig.  10.  long  as  the  third;  the  elytra  or  upper  wings  pale, 

v^^^^^^*      and  usually  more  or  less  tinged  with  dirty  yellow  on 

^^^^^.^jM^^^    the  basal  portion ;  the  legs  pale  yellowish,  with  brown- 

^HKT        ish  thighs.    Like  the  true  bug,  it  hibernates  in  the  per- 

/^^^Hp.     feet  state.    In  the  summer  it  is  frequently  found  on 

^^^^^^  V  various  wild  flowers  and  small  fruits.    It  is  also  fond  of 

f^^^^Ti     purslane. 

/  ^^^v  ^       ^  second  species,  the  ash-gray  leaf-bug  (Piesma  cm- 

^iF  erea  Say,  Fig.  10),  according  to  Mr.  Biley,  is  also  often 

J  mistaken  for  the  chinch-bug.    It  is  of  a  greenish-gray 

Ashgray Leaf-bug.  color,  about  ouc-slxth  of  au  iuch  loug,  and  is  flatter  and 

broader  than  the  true  i>est. 

As  one  object  of  this  bulletin  is  to  call  attention  to  this  iigurious 
insect  and  gather  facts  for  a  further  report,  it  is  hoped  that  any  one 
into  whose  hands  a  copy  may  fall,  who  has  information  to  communicate, 
will  do  so  by  addressing  the  writer  at  OarbondalOj  lUinoia. 
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INTRODUCTION. 


The  present  Bulletin  lia«  been  prepared  in  response  to  frequent  sug- 
gestions from  those  having  occasion  to  use  the  nine  Annual  Eeports  on 
the  Insects  of  Missouri^  made  by  me,  as  Stat€  Entomologist,  to  the  State 
Board  of  Agriculture,  during  the  years  1868  to  1877,  inclusive.  These 
Eeports  contain  a  good  deal  of  matter  anent  the  Cotton  Worm,  thtj  Chinch 
Bug,  the  Rocky  Mountain  Locust,  and  other  insects  which  the  Commis- 
sion has  studied,  and  were  published,  as  required  by  law,  in  the  Annual 
Beports  of  said  State  Board  of  Agriculture  for  the  years  mentioned. 
That  method  of  publication  was  always  regretted  by  myself  and  by 
inany  others,  inasmuch  as  the  reports  of  the  Board  were  generally  vol- 
umes of  such  bulk  as  to  delay  publication  and  fender  mailing  expensive. 
By  virtue  of  the  fact  that  they  were  distributed  only  to  members  of  the 
State  legislature  and  to  State  societies,  access  to  them  by  persons  out- 
side the  State  of  Missouri  was  extremely  difficult  ,•  while  the  State  print- 
ing and  press-work  were,  as  a  rule,  of  a  very  unsatisfactory  character. 
To  avoid  some  of  these  difficulties  it  was  my  habit  to  have  about  300 
separate  copies  of  the  entomological  portion  printed  on  better  paper,  at 
my  own  expense,  for  distribution  to  correspondents  both  at  home  and 
abroad,  and  it  is  through  these,  principally,  that  the  Reports  have  been 
accessible  outside  the  State. 

The  demand  for  the  Reports  and  the  manner  in  which  they  have  been 
used  and  commended  by  subsequent  writers  can  but  be  gratifying  to  the 
author,  who  feels  that  whatever  of  commendation  they  deserve  is  due  to 
the  fact  that  they  embody  results  of  original  investigation.  They  contain 
some  matter  that,  with  present  light,  he  would  expunge,  and  the  earlier 
volumes,  more  particularly,  contain  imperfections  which  no  one  appre- 
ciates more  fully  than  himself.  Many  of  these  are  attributable  to  isola- 
tion from  other  working  entomologists  at  the  time,  as  well  as  to  the  almost 
absolute  dearth  of  entomological  works  of  reference  in  any  of  the  libra- 
ries of  Saint  Louis. 

The  general  plan  of  the  Reports,  which  were  addressed  to  the  intelli- 
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gent  cultivator  of  the  soil  rather  than  to  the  naturalist,  is  set  forth  in 
the  following  passage  from  the  introduction  to  the  first : 

Fully  aware  that  I  write  for  those  who,  as  a  rule,  are  unversed  in  entomology,  I 
have  endeavored  to  treat  of  each  insect  with  as  little  of  the  nomenclature  of  science 
as  is  consistent  with  clearness  of  expression.  Yet,  as  much  that  is  of  scientific  inter- 
est, such  as  descriptions  of  new  species,  must  necessarily  be  inserted,  I  have  had  such 
descriptions  printed  in  a  type  of  smaller  size  than  the  text,  so  that  it  can  be  skipped 
if  desirable,  at  the  time  of  reading,  and  easily  referred  to  for  comparison,  with  speci- 
mens which  one  is  desirous  of  naming.  I  have  also  endeavored  to  illustrate,  as  far  as 
possible,  the  insects  of  which  this  report  treats,  believing  that  good  illustration  forms 
the  basis  of  successful  teaching  in  a  science  with  which  the  general  husbandman  is 
not  expected  to  be  acquainted ;  for  the  eye  conveys  to  the  mind,  in  an  instant,  what 
the  ear  would  fail  to  do  in  an  hour.  The  practical  man  cares  little  to  what  genus  or 
family  an  insect  belongs,  so  long  as  he  can  tell  whether  it  be  friend  or  foe.  He  must 
become  familiarized  with  the  insects  about  him  without  having  necessarily  to  over- 
come scientific  detail  and  technicality. 

I  have  made  no  effort  at  a  systematic  arrangement  of  the  insects  treated  of.  Indeed, 
that  were  useless  for  the  purpose  in  view ;  but,  in  order  that  the  reader  may  refer  the 
more  readily  to  any  particular  insect  which  Interests  him,  I  have  separated  them  into 
three  series— Noxious,  Bbnsficial,  and  iNNOXious^-and  attached  a  very  full  indes. 
For  the  benefit  of  those  who  are  making  a  study  ot  entomology,  I  have  also  given, 
with  each  species,  the  Order  and  Family  to  which  it  belongs,  in  parenthesis  under 
each  heading. 

So  for  as  possible,  I  have  used  a  common  name  fbr  each  insect,  knowing  that  the 
scientific  name  is  remembered  with  greater  difficulty,  and  is,  oonsequently,  distasitofill 
to  many.  But  as  popular  names  are  very  loosely  applied,  and  the  same  name  ofteti 
refers  to  different  insects,  in  different  localities,  a  great  deal  of  confusion  would  ensue 
without  the  scientific  name,  which  is,  therefore,  invariably  added,  for  the  most  part, 
in  parentheses,  so  that  it  may  be  skipped  without  interfering  in  any  way  with  the  sense 
of  the  text. 

In  ord^  to  add  value  to  this  general  index,  I  have  brought  together 
tables  of  contents  of  the  nine  volumes  and  given  corrections  and  some 
notes  and  additions.  I  have  also  reproduced  the  descriptions  of  new 
spedes,  and  added  a  list  of  descriptions  of  adolescent  states,  of  descrip- 
tions of  species  not  new,  of  illustrations  by  reports,  of  illustrations  by 
classification,  and  of  food-plants. 

The  Eeports  were  independently  paginated,  and  the  separate  copies 
were  often  distributed  before  the  Agricultural  Report  was  off  the  press. 
The  date  of  publication  and  distribution  is  given  for  each  in  the  tables 
of  contents.  The  nomenclature  of  the  Reports  is  retained  in  this  Bulle- 
tin, the  synonomy  being  indicated  in  the  notes  and  additions  and  with 
the  reproduced  descriptions.  The  name  of  the  author  of  the  species 
and  not  of  the  genus  was  always  given  as  authority,  and  in  the  later 
Eeports  I  endeavored  to  indicate  whether  or  not  the  insect  was  described 
under  the  generic  name  which  it  bears,  by  adding  the  authority  without 
a  comma  when  the  specific  name  is  coupled  with  the  generic  name  un- 
der which  it  was  first  published  —  e,  </.,  Phycita  nebulo  Walsh  —  but  placed 
it  in  parentheses  when  a  different  generic  name  was  used  than  that  under 
which  the  insect  was  first  described  —  e.  ^.,  Aerobasis  nebulo  (Walsh)  — 
except  where  the  whole  name  was  already  in  parentheses  when  a  comma 
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was  used  for  the  same  purpose — e.g.  (Acrobasis  nebulo,  Walsh).    The 
same  plan  is  adopted  throughout  this  Bulletin. 

It  had  always  been  my  intention  to  publish  a  tenth  volume  and  to  end 
the  decade  with  a  review  of,  and  general  index  to,  the  whole  series.  In- 
deed, an  appropriation  for  the  tenth  year's  work  was  made  and  the  tenth 
report  would  have  been  duly  issued  had  I  not  been  called  at  the  time  to 
my  present  work  for  the  General  Government.  This  Bulletin  is,  in  a 
measure,  the  fulfillment  of  that  intention,  and  is  issued  in  the  hope  that 
it  will  render  the  Reports  more  serviceable  to  the  student  of  insect  life 
and  to  those  having  to  deal  with  insects  injurious  to  agriculture. 

My  thanks  are  due  to  ^fessrs.  E.  A.  Schwarz  and  W.  H.  Patton, 
agents  of  the  Commission,  for  aid  in  its  preparation. 

C.  V.  R. 

Washington,  D.  C,  March  1, 1881. 
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Neither  of  the  first  five  volumes  contained  a  table  of  contents,  tbe  plan 
of  giving  such  having  been  adopted  with  the  sixth.  Most  of  these 
tables  are,  therefore,  prepared  for  this  Bulletin,  while  those  of  the 
Sixth  and  Seventh  Reports  are  amplified.  Those  of  the  last  two 
volumes  are  reproduced  as  they  were  originally  made. 

REPORT   I. 

rSubmitted  December  2, 1808;  published  March,  1869.1 
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The  Periodical  Cicada— Continued. 
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A  list  of  errata  is  given  for  each  volume,  and  they  are  here  repro- 
duced \vith  such  additional  ones  as  were  previously  omitted.  Where 
foreign  terms  were  not  properly  accentuated  in  the  Beports,  it  was  often 
due  to  the  imperfect  "plant''  possessed  by  the  State  printer.  In  count- 
ing lines  the  running  page  title  is  omitted. 

BEPOBT   I. 

Page  8,  line  21,  for  being  read  were. 
Page  10,  line  1,  for  Figure  3,'  read  Figure  3,*. 
Page  12,  line  20,  for  last  read  1866. 
Page  12,  line  3  from  bottom,  after  February  add  (1867). 
Page  12,  line  13  from  bottom,  for  verter  read  venter. 
Page  14,  line  24,  for  hermaphrodite  read  agamic. 
Page  14,  line  32,  for  females  read  males. 

Page  15,  line  10  from  bottom,  for  muscle-shaped  read  mussel-shaped. 
Page  22,  line  2  from  bottom, /or  pupas  read  pupss. 
Page  30,  note,  for  F.  read  T. 
Page  31,  line  15,  /or  37^  read  38°. 
Page  32,  line  4,  for  E^reitz  read  Ereutz. 
Page  32,  line  14  from  bottom,  for  III  read  V. 
Page  32,  line  7  from  bottom,  for  XIII  read  VIII. 
Page  38,  line  5,  for  Iredeim  read  Trededm, 
Page  47,  line  16,  for  far  read  for. 
Page  50,  line  7,  for  none  the  less  read  no  more. 
Page  53,  line  28,  for  laid  read  lain. 

Page  54,  line  4  from  bottom,  for  hatch  reokd  are  deposited. 
Page  56,  lines  5  and  12,  for  to  read  at. 

Page  58,  line  15  from  bottom,  for  Aepidiglossa  read  Aspidoglossa, 
Page  64,  line  26,  omit  again. 

Page  67,  line  11  from  bottom,  for  class  read  branch. 
Page  76,  line  48,  for  Climbing  Rustic  read  Climbing  Cut- worm  Moth. 
Page  78,  line  46,  for  unipunctata  read  unipuncta. 

Page  86,  line  21,  and  wherever  they  occur,  for  Gu^nde  read  Guen^e;  and  for  Gn^n. 
read  Guen. 

Page  87,  line  11  from  bottom,  for  F.  read  T. 

Page  96,  note,  line  4,  for  West,  read  Wesm. 

Page  112,  line  3,  for  abreviated  read  abbreviated. 

Page  114,  line  1,  after  "insect"  read (Stiretrus fimhriatuSy  Say). 

Page  120,  line  30,  after  *' Cottonwood"  read  (Pemphigus  vagahunduaj  Walsh). 

Page  123,  last  line,  for  eriosoma  read  eriosomatis. 

Page  132,  line  16,  for  ampelopsis  read  ampelopeidis. 

Page  133,  in  heading,  for  Codling  read  Berry  Moth. 

Page  133,  line  24  from  bottom,  for  preceding  insect  read  Grape  Curculio. 

Page  134,  line  3  from  bottom,  for  Part  V  read  Part  VI. 
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Page  142,  under  the  heading,  add  (Lepidoptera  tortricid.e). 

Page  150,  line  26,  for  thyridopteryx  read  thyridopterigis. 

Page  150,  line  37,  for  ferruginuous  read  ferraginous. 

Page  154,  in  the  heading,  for  zeas  read  zece. 

Page  155,  line  13,  for  zeas  read  zkje. 

Page  161,  line  38, /or  Trallien  read  Trallian. 

Page  166,  under  heading,  add  (Lepidoptera,  Pyralid^). 

Page  171,  line  3  from  bottom,  for  transformation  read  transformations. 

Page  173,  line  3  from  bottom,  for  it  read  the  more  liquid  parts. 

Page  174,  line  3  from  bottom,  for  Solidaga  read  Solidago, 

Page  175,  line  32,  add  front  before  wing. 

Page  176,  line  21,  for  through  read  into. 

Page  177,  line  26,  strike  out  in. 

Page  177,  line  13,  after  coxos  read  trochanters. 

Page  178,  lines  2  and  3,  for  gelechia  read  gelechi^. 

Page  179,  line  32,  for  assimilating  read  assimulating. 

Page  179,  in  heading  and  line  12,  for  chick  weed  read  knotwbed. 

Page  179,  lines  12,  13,  for  {Stellaria  media)  read  (Polygonum  aviculaie.) 

Page  180,  line  7,  for  Cersium  lanceolata  read  Cirsium  lanoeolatum, 

EEPOET    II. 

Page  8,  line  14  from  bottom,  for  I  have  read  has  been. 

Page  8,  line  13,  from  bottom,  before  on  read  largely  from  Mr.  Walsh's  previona 
writings. 
Page  13,  line  25,  for  cupable  read  culpable. 
Page  16,  line  13,  for  lava  read  larva. 
Page  23,  line  6  from  bottom,  for  hole  read  holes. 
Page  32,  line  17,  for  insect  read  insects. 
Page  35,  line  24,  for  Corimelama  read  Cknimelcena, 
Page  40,  line  23,  for  Ophinsa  read  Ophiusa. 
Page  41,  line  25,  for  Lapkrygma  read  Laphygma, 
Page  50,  line  5  from  bottom,  for  Uuoali']<B  read  leucanli'jas. 
Page  53,  line  12,  for  perpulcra  read  perpulchra. 
Page  56,  line  7  from  bottom,  for  Salanum  read  Solanum, 
Page  58,  line  19,  for  copali»a  read  oopallina. 
Page  59,  line  9  from  bottom,  for  varigated  read  variegated. 
Page  76,  line  4  from  bottom,  for  I  read  V. 
Page  76,  line  5  iiom.  bottom,  for  Daphni  read  Daphne, 
Page  82,  line  25,  for  one  read  our. 
Page  92,  Une  3,  for  125-131  read  129-131. 
Page  107,  line  12,  for  Naturalisia  read  Xaturaliste. 
Page  111,  line  34,  for  crysalis  read  chrysalis. 
Page  116,  line  4  from  bottom,  for  month  read  molt. 
Page  118,  line  2,  for  carved  read  curved. 

EEPOET    III. 

Page  6,  line  3  from  bottom,  for  Rosa  read  Rose ;  and  for  rosa  read  rosce. 

Page  7,  line  31,  for  Hylecectus  read  Hyleccetus, 

Page  25,  line  8  from  bottom,  for  finely  read  finally. 

Page  28,  line  3  from  bottom,  for  Holmgren's  read  Holmgren's. 

Page  30,  line  16,  for  the  read  the. 

Page  30,  line  16,  for  characterize  read  distinguish. 

Page  47,  line  3,  for  Feunde  read  Feinde. 

Page  55,  line  50,  for  that  read  than. 

Page  57,  line  18  from  bottom,  add  o  before  the  first  h. 

Page  58,  line  3  from  bottom,  for  fornudolosus  lesA  formidolosus,  ^-^  , 
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Page  64,  line  19,  for  Bignonio  read  Bignonia, 

Page  78,  note,  for  I  reeki  II. 

Page  95,  line  26,  for  belongs  read  belonging. 

Page  117,  line  6  from  bottom,  for  Harr.  read  Fabr. 

Page  123,  last  line,  for  an  read  and. 

Page  129,  lines  12  and  17,  for  Coloeoma  and  Calosoma. 

Page  131,  line  13  from  bottom,  for  fauns  read  fauna. 

Page  135,  line  33,  for  dints  read  dents ;  and  line  21,  for  a  read  h. 

Page  136,  line  22, /or  Gaen^e  read  Guen^e. 

Page  136,  line  33,  for  Furtsenthum  Walldeck  read  Fllrstenthnm  Waldeck. 

Page  145,  line  35,  strikeout  second  the. 

Page  146,  line  24,  add  s  to  transformation. 

Page  150,  line  14,  at  end,  <idd  from  an. 

Page  151,  line  12,  for  Cnythia  read  Cynthia. 

Page  166,  line  16  from  bottom,  strike  out  first  comma. 

Page  166,  line  6  from  bottom,  for  phalangea  read  phalanga. 

Page  169,  line  33,  for  first  i  read  e. 

Page  170,  line  10,  for  Nnaural  read  natural. 

EEPOET  IV. 

Page  6,  first  verse,  foi'  grow  read  grows. 

Page  19,  line  8,  for  5  read  6. 

Page  20,  last  line  but  one,  for  R  read  U. 

Page  22,  last  line  but  one,  for  Aleochora  read  Aleoohara, 

Page  40,  line  9  from  bottom,  for  occular  read  ocular. 

Page  41,  line  59,  for  Vt.  read  Ct. 

Page  41,  line  15  from  bottom,  after  **Larva^^  read  Length  0.5  inch. 

Page  42,  line  5,  add  a  comma  after  Lepidoptera. 

Page  43,  line  6  from  bottom,  for  claud  read  cloud. 

Page  46,  line  29,  /or  edgae  read  edge. 

Page  46,  line  under  heading,  add  a  comma  after  Lepidoptera. 

Page  47,  line  30,  for  rhomboidally  read  trapezoidally . 

Page  93,  line  25,  and  page  54,  line  27,  for  hasillare  read  ha9ilare. 

Page  53,  strike  out  all  after  for  many  in  the  note. 

Page  59,  line  10  from  bottom,  <idd  winged  hefore  female. 

Page  67,  line  4  from  bottom,  for  Cordifolia  read  Eiparia, 

Page  68,  line  2  from  bottom,  for  Oid  read  Oil, 

Page  75,  third  line  in  heading,  €idd  a  comma  after  Lepidoptera. 

Page  103,  third  line  of  note,  for  insest  read  insert. 

Page  105,  line  8  from  bottom,  for  chrysallis  read  chrysalis. 

Page  110,  line  3,  for  chalsis  read  chalgis. 

Page  110,  line  29,  for  extramatis  read' extrematis. 

Page  112,  in  the  heading,/or  HUbn  read  Dniry. 

Page  132,  line  19,  for  Chesnut  read  Chestnut. 

Page  137,  line  1,  for  Pemyi  Silkworm  read  Pemy  Silkworm. 

Page  137,  under  fig.  60,  for  Pernyi  read  Perny. 

EEPOET  V. 

Page  7,  line  22,  for  stage  read  state. 

Page  7,  second  line  from  bottom,  strike^ out  second  the. 

Page  8,  explanation  of  Fig.  1,  first  line,  for  and  read  the. 

Page  9,  under  Fig.  2,  for  Bbmbex  fasciata.  read  Vespa.  maculata. 

Page  9,  line  11,  for  last  and  read  with  the. 

Page  11,  line  9  from  bottom,  after  worm  add  moth. 

Page  11,  line  3,  from  bottom,  for  four  read  eight. 

Page  12,  line  24,  for  iTepoig  read  Irepog,  ^-^  ^ 
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Page  12,  Fig.  5,  for  Euschistes  read  EuscrasTUS. 

Page  13,  line  3  from  bottom,  for  lary»  are  read  larra  is. 

Page  14,  under  Fig.  8,  for  (Edipoda  diffbrentiale  read  Calopteicus  difperbnti- 

ALIS. 

Page  18,  line  10  from  bottom,  for  pollenation  rtai  pollination. 

Page  19,  line  30,  for  LymexiUm  read  Lymexylan. 

Page  21,  line  8  from  bottom,  for  Townsend  read  Townend. 

Page  24,  line  13, /or  serial  read  aerial. 

Page  33,  in  Fig.  16,  for  cloroform  read  chloroform. 

Page  43,  line  6  from  bottom,  qfter  or  <idd  in. 

Page  51,  line  17,  for  J.  S  read  S.  J. 

Page  56,  line  24,  for  how  read  that. 

Page  52,  line  21,  for  peieolaris  tetkd  petiolarie. 

Page  58,  line  16  from  bottom,  for  decrepid  read  decrepit. 

Page  61,  Une  18, /or  hypertrophized  read  hypertrophied. 

Page  66,  line  13,  for  Ckn-d^folio  read  Cordifolia, 

Page  67,  line  27,  for  with  read  to. 

Page  67,  line  28,  after  and  add  to  offer. 

Page  83,  line  13  from  bottom,  for  who  read  as. 

Page  85,  line  17  from  bottom,  after  fecundation  add  either  the. 

Page  85,  line  18  from  bottom,  strike  out  eiither  and  after  female  add  would. 

Page  86,  line  2  from  bottom,  for  and  read  und* 

Page  90,  line  17,  for  had  read  has. 

Page  100,  last  line,  add  a  comma  hefore  say. 

Page  101,  line  10,  for  nole  read  noH. 

Page  103,  line  9,  for  Caryce  read  oaryas.     . 

•Page  113,  line  40,  for  19  read  41. 

Page  115,  for  exerted  read  exserted. 

Page  120,  line  25,  for  regulary  read  regularly. 

Page  126,  line  4  in  note,  for  querdti  read  queroeti. 

Page  126,  line  5  in  note,  for  pithieium  lea^  pitheoium. 

Page  129,  line  14,  omit  color  of  the. 

Page  139,  for  Papineau  read  Popenoe. 

Pages  140  and  141,  wherever  Belvosia  occurs  read  BelvoUia, 

Page  156,  line  6,  for  consumes  read  has  consumed. 

EEPOET  VL 

Page  8,  last  Une,  for  1874  read  1873. 
Page  12,  line  13,  for  Smmhrium  read  Sisymbrium. 
Page  12,  line  25,  for  osoiamus  read  osoyamue. 
Page  12,  lines  13, 14,  for  Poligonum  read  Polygonum. 
Page  27,  line  2  from  bottom,  for  peeorus  readpeooris. 
Page  27,  line  15  from  bottom,  for  vireus  read  virens. 
Pa^e  28,  last  line,  for  XV  read  XYl. 
Page  35,  line  3,  for  three  read  four. 
Page  37,  line  IQ,  for  first  by  read  be. 
Page  42,  line  11,  for  the  read  certain. 
Page  43,  line  26,  strike  out  to  be  presently  treated  of. 

Page  47,  remove  "  Telegraph"  from  " Summer  grape  "  J  to  that  of  ''Northern  Fox.'' 
Page  51,  line  7  from  bottom,  for  insidious  read  ineidiosus. 
Page  53,  line  18, /or  Maguin  read  M^gnin. 
Page  82,  line  5  from  bottom,  for  New  read  West. 
Page  87,  line  3  from  bottom,  for  Bignonio  read  Bignonia, 
Page  92,  line  6,  for  CalUmorpa  read  Callimorpka. 
Page  94,  line  14  from  bottom,  for  point  read  joint. 
Page  100,  line  31,  omit  comma  after  lardarius. 
4  MO 
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Page  108,  line  28,  for  orage  read  orange. 

Page  111,  line  6,  iov perspidllata  read  tripunetata. 

Page  118,  last  line,  for  Phyiopoga  read  Phytophaga. 

Page  136,  line  15,  for  Rosel  von  Rosenhof  read  Rusel  von  Rosenhof. 

Page  141,  line  9,  after  found  add  that. 

Page  150,  line  9,  for  pictures  of  read  imprints  on. 

Page  154,  line  6,  wtrike  out  t. 

Page  154,  line  16,  for  it  is  read  they  are. 

Page  156,  line  8,  after  and  add  more. 

Page  162,  line  10,  for  elytram  read  elytrum. 

EEPOET  VII. 

Page  IV,  line  9,  for  contemptibly  read  contemptuously. 

Page  1,  line  10,  c^ter  and  read  invaded  the. 

Page  5,  line  16,  for  State  read  state. 

Page  7,  line  7,  for  calubrine  read  colubrine. 

Page  11,  line  32,  for  stoma  read  stomata. 

Page  11,  line  33,  for  dilutent  read  diluent. 

Page  11,  line  37,  for  J  read  S. 

Page  12,  line  13,  for  W.  K  read  R.  C. 

Page  17,  last  line,  for  Dep.  de  VHhrault  read  D4p,  de  VH^raulU 

Page  21,  line  14  from  bottom,  for  Lencopterus  read  leucopterus. 

Page  39,  under  Fig.  6,  for  Ttim  read  Trim. 

Page  52,  line  14,  for  McWallie  read  McNallie. 

Page  52,  line  46,  for  Princeton  read  Purinton. 

Page  75,  line  32,  for  breed  read  bred. 

Page  80,  line  7  from  bottom,  add  a  comma  before  and  after  j>oi?tetorui. 

Page  81,  last  Une, /or  nidi  read  nidus. 

Page  94,  in  the  sub-head,  for  Ga.ll-inhabitino  read  root-inhabitino. 

Page  99,  line  7,  in  note,  for  nerves  read  trachete. 

Page  108,  line  17,  for  two  read  too. 

Page  117,  line  15,  for  V  read  IV. 

Page  118,  line  17  from  bottom,  for  hight  read  height. 

Page  147,  line  20,  for  1873  read  1866. 

Page  162,  line  20,  for  larva  read  lava. 

EEPOET   VIII. 

Page  III,  line  13  from  bottom,  add  1  before  the  3. 
Page  7,  line  26,  for  copper  read  soda. 
Page  22,  in  notes,  transpose  the  *  and  t. 
Page  34,  line  6,  for  tuli^tes  read  tuilitee. 
Page  34,  line  11,  for  three-hundredths  read  two-hundredths. 
Page  37,  under  Fig.  23,  for  exerted  read  exserted. 
Page  38,  line  6,  for  glass  read  grass. 

Page  52,  line  1  in  note,  for  DoUo^nyx  read  DolickonyXf  and  for  orizivora  read  oryzivora. 
Page  53,  line  32,  for  veridaecens  read  viridaecene. 

Page  98,  second  line,  in  explanation  of  Fig.,  for  e  read  c  and  for  c  read  e. 
Page  100,  line  2,  after  they  add  are  still  imperceptible ;  in  the  third  stage  (after  sec- 
ond molt)  they. 
Page  100,  line  4,  for  third  read  fourth,  and /or  second  read  third. 
Page  100,  line  7,  for  fourth  read  fifth,  and  for  third  read  fourth. 
Page  100,  line  8,  for  fourth  read  fifth  and /or  fifth  read  sixth. 
Page  114,  line  7  from  bottom,  for  distinguish  read  distinguish. 

Digitized  by  VjOOQIC 


ERRATA  IN   THE   REPORTS.  51 

Page  115;  line  5,  after  histories  add  a  comma. 

Page  115,  line  5  from  bottom,  for  Pet^tetUx  read  PezotetHx, 

Page  121,  line  18,  after  limbs  add  and. 

Page  149,  under  Fig.  46,  for  larva  read  pupa. 

Page  150,  line  10,  for  gran  read  granu. 

Page  154,  line  4  from  bottom,  for  shell  re<id  shell.. 

BEPOET  IX. 

Page  6,  line  26,  insert  after  ''moth^'  (Euphaneesa  mendica,  Walk.). 

Page  15,  line  3,  for  entite  read  entire. 

Page  29,  in  explanation  of  cut,  for  Abbott^s  read  Ibbot's. 

Page  50,  explanation  of  cut,  for  e  read  c. 

Page  50,  line  3  from  bottom,  for  Hubner  read  Httbner. 

Page  54,  last  line,  in  place  of  the  comma,  write  is. 

Page  55,  line  1,  for  the  other  re<id  the  second. 

Page  55,  line  9  from  bottom,  for  m.  m  read  mm. 

Page  55,  line  7  from  bottom,  strike  out  the  on. 

Page  56,  line  1,  for  m.  m  read  mm. 

Page  56,  line  2,  for  the  last  and  read  anal. 

Page  56,  line  32,  commence  a  new  IT  with  ^* Chrysalis*'  and  Kaliciza  it. 

Page  57,  in  the  heading  for  Spretus  read  spretue. 

Page  58,  line  14,  strike  out  have. 

Page  87,  strike  out  the  g  in  line  17  and  also  in  figure. 

Page  89,  line  13,  strike  out  the  i  <^fter  embiyon. 

Page  90,  last  line,  for  ambion  read  amnion. 

Page  98,  line  11  from  bottom,  for  Compoplex  read  Campoplex, 

Page  98,  line  6,  add  a  comma  brfore  De  Geer. 

Page  98,  note  *,  for  Bastardii  read  Bastardi, 

Page  98,  under  Fig.  28,  for  Bastardu  read  Bastardi. 
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Under  this  head  it  is  not  my  purpose  to  publish  the  many  additional 
notes  of  observations  which  have  been  made  by  myself  and  others  on  the 
various  insects  treated  of  in  the  reports ;  but  rather  to  indicate  a  few  of 
the  more  important  facts,  especially  such  as  are  unpublished  and  bear 
on  life-histories  left  incomplete.  As,  in  preparing  the  reports,  the  older 
and  better  known  generic  nomenclature  was  almost  uniformly  employed, 
it  is  thought  advisable  to  indicate  in  this  bulletin  the  more  recent 
nomenclature,  and  this  is  accordingly  done  either  in  these  ^^ Notes''  or 
in  connection 'With  the  reproduced  ^^Descriptions  of  New  Species"  which 
follow : 

HYMENOPTERA. 

Snzus  ORANDis  Say  (Rep.  I,  p.  27,  Fig.  12)— This  has  been  tfaown  by  Mr.  W.  H. 
Patton  (BnU.  U.  S.  GeoL-Geog.  Survey,  vol.  V,  p.  342)  to  be  only  a  variety  of 
$peoio9U9  Drory,  which  is  the  type  of  the  genns  Bpheeku  Di^b. 

Cryptus  EXTREBfATis  Cress.  (Rep.  rv,  p.  Ill)— The  qnestions  in  regard  to  tho 
character  of  C.  $amiae  Pack,  have  been  settled  by  Dr.  Hagen  from  an  examination  ox 
the  types  (BoU.  Buff.  8oc.  Nat.  Sci.,  n,  206 ;  1875)  confirming  the  oonclnsion  which  I 
came  to.  In  Bolletin  No.  8  of  the  Commission  (p.  47)  I  have  suggested  that  exirem(U%9 
should  sink  as  a  synonym  of  iamite,  because  two  species  (one  of  which  is  nundiu)  were 
combined  under  it  in  the  original  description. 

MiCROOASTER  MiLiTARis  Walsh  (Rep.  I,  p.  89  and  subsequently)— This  is  an^patttelot' 
(See  my  Notes  on  N.  A.  MicrogasterS;  etc.  (Extr.  from  Trans.  St.  Louis  Ac.  Sc.  lY), 
p.  19.) 

Antigaster  mirabius  Walsh  (Rep.  VI,  p.  162)— Mr.  L.  O.  Howard  has  shown 
(Can.  Ent,  October,  1880.  p.  209,  and  February,  1881,  p.  31)  that  the  ]&abit  of  rolling 
back  is  not  uncommon  in  the  Eupelmides,  and  that  AntigaaUr  cannot  well  be  separated 
from  Eupelmtis  as  at  present  understood. 

COLEOPTERA. 

'Carabid  laryjc  (Rep.  IX,  p.  S^)— The  second  larva  mentioned  on  this  page  was  snb. 
sequently  reared  by  me  to  the  perfect  state  and  proved  to  be  Amara  dbeaa  Say.  It  will  be 
found  figured  and  described  in  the  First  Report  of  the  Commission  (p.  290). 

Lebia  ORANDIS,  Hentz  (Rep.  Ill,  p.  100)— This  belongs  to  Chaudoir's  genus  Xoxope^a. 

Lebia  atriyentris  Say  (Rep.  Yin,  p.  3)— Belongs  to  Chaudoir's  genus  Laxopega. 

HiPPODAMiA  MACULATA,  DeQoer  (Rep.  I,  p.  112  and  subsequently)— Now  referred  to 
Mulsant's  genus  Megilla,  It  does  not  appear  that  this  species  occurs  also  in  Europe  as 
stated  in  the  text. 

C0.CC1NELLA  MUNDA  Say  (Rep.  II,  p.  25)— This  is  now  considered  synonymous  with 
Cycloneda  $anguinea  Linn. 

CocciNEjiLA  PiCTA  Randall  (Rep.  V,  p.  101)— Now  known  as  Sarmonia  piota, 
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Hysia  15-punctata,  Oliv.  (Rep.  IV,  p.  18)— This  has  been  referred  to  the  genns 
Anatis,  Mnlsant. 

Lachnostera  quercina,  Knooh.  (Bep.  1,  p.  156)— This  is  synonymous  with  fiMca 
Frohlioh,  which  has  priority.  The  fangus  affeoting  it  (p.  158  and  Rep.  6,  p.  125)  is  Cor- 
dyoep9  ravenelii  Berkeley.    (See  American  Entomologist,  III,  p.  139.) 

CHAULioaNATHUS  PJBNN8YLVANICU8,  De  Gte^T  (Rep.  I,  p.  57  and  subsequently )—Thi« 
is  now  known  as  Ch,  aTnerioanua  Foist.,  the  latter  name  having  priority.  For  an  ac- 
count of  the  eggs  and  young  larvse,  see  Second  Report'  of  the  Commission,  p.  261. 

Sapebda  bivittata  Say  (Rep.  I,  p.  43)— This  is  now  admitted  to  be  a  synonym  of  Can- 
dida Fabr.  For  a  correct  description  of  the  eggs  and  mode  of  oviposition,  see  an  article 
by  me  in  New  York  Weekly  Tribune,  Feb.  20, 1878. 

Bbuchus  pisi  Linn.  (Rep.  Ill,  p.  44)— This  name  of  the  12th  edition  of  Cdnnaeus's 
''Systema  Naturse"  gives  way  in  modem  catalogues  to  pieorum  L.  of  the  10th  edition. 

FmiA  YiTiciDA  Walsh  (Rep.  I,  p.  32)— This  species  is  not  mentioned  by  Croteh  iu 
his  ^'Materii^fortheStudyof  thePhytophagaof  theU.S.''  (Proo.  Ac  Nat.  So.  PhU., 
1873),  but  his  Fidia  murina  (1.  c.  p.  33)  is  undoubtedly  synonymous  with  Walsh's  vitiMa, 
the  latter  name  having  priority  by  several  years.  In  Crotch's ' '  Check  list "  this  species 
is  also  omitted,  but  the  Fidia  vitia  Walsh  in  the  ''  Omissions''  to  that  list  (p.  127)  is 
probably  meant  for  viticida, 

Haltica  chalybba,  Illiger  (Rep.  Ill,  p.  79)— This  belongs  to  the  genus  (h-aptodera 
Chevr. 

Haltica  cucumeris  Harris  (Rep.  I,  p.  101)— This  is  now  referred  to  the  genus  Epitrix, 
Foudras. 

Physonota  quinquepunctata  Walsh  &  Riley  (Rep.  II,  p.  69)— This  is  synony- 
mous with  Ph,  unipunotata  (Say),  there  being  no  question  as  to  the  specific  identity  of 
the  two,  both  having  been  bred  by  Mr.  F.  H.  Chittenden,  of  Ithaca,  N.  Y.,  from  larvss 
on  a  wild  sun-flower  (Selianthue). 

Cassida  nigripbs  Oliv.  (Rep.  II,  p.  63)— The  eggs  of  this  species  are  much  like  those 
of  auribhdlcea  (Rep.  II,  Fig.  31)  in  size,  form  and  color,  though  the  spine-like  appen- 
dages break  off  more  easily.  They  may,  however,  be  distinguished  by  being  larger 
(1.6»«  long^  without  projections),  having,  in  fiwt,  nearly  double  the  bulk,  and  by  the 
fl£it  posteriorly  projecting  piece  which  bears  the  spine-like  appendages  being  gener* 
ally  greatly  developed  so  as  sometimes  to  extend  beyond  the  apex  fully  one-third  the 
length  of  the  whole  egg.  Sometimes  this  piece  divides  distinctly  into  tiiree  spinoff, 
but  in  other  cases  it  is  quite  blunt. 

CAS0IDA  BIVITTATA  Say  (Rep.  n,  p.  61) — ^The  eggs  of  this  species  are  pale  and 
ovoid,  just  1°*™  long,  but  invariably  covered  with  a  yellowish  secretion  which  dries 
and  spreads  out  each  side,  and  this  by  a  black  excrementitious  material  which  gives 
the  egg  from  above  the  appearance  of  an  ovoid  bit  of  excrement  flattened  on  the  ad- 
hering side.    The  eggs  are  laid  singly  or  in  twos  or  threes. 

Cassida  aurighalgba  Fabr.  (Rep.  n,  p.  62)— This  is  now  referred  to  the  genus 
Copioeyola  Chevr. 

Cassida  pallida  Herbst  (Rep.  11  p.  62)— This  is  now  recognized  as  a  synonym  of 
Copioeyola  aurichaleea  (Fabr.). 

COPTOCYCLA  GUTTATA,  Oliv.  (Rep.  II,  p.  63)— The  eggs  of  this  species,  which  I  have 
often  since  observed,  are  deposited  singly  or  in  twos,  threes  or  fours.  They  are  rather 
more  than  1™™  long,  of  the  same  general  form  and  character  as  those  of  CasHda  bi- 
vittata, but  more  narrow  and  elongate.  The  color  is  pale  yellowish  and  translucent. 
The  egg  is  always  covered  with  a  viscid  fluid  which  dries  to  form  a  transparent  cov- 
ering verging  to  fulvous  or  gamboge  in  color.  This  covering  almost  always  spreads 
out  on  each  side  of  the  egg  in  ray-like  ridges,  those  on  each  side  parallel  and  slightly 
oblique,  and  whenever  the  egg  is  single  these  ridges  are  remarkably  regular  and  have 
a  neat  appearance.  There  is  occasionally  on  the  top  of  this  a  varying  amount  of  ex- 
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orement.  The  Btruoture  of  the  covering  is  similar  to  that  fonnd  in  the  egg  of  Ca$$ida 
iexana  Cr.  (which  feeds  on  Solanum  eleagnifolium),  where,  however,  the  ribs  are  finer  and 
transverse,  and  there  is  no  excrementitions  covering.  The  newly  hatched  larva  of 
guttata,  like  that  of  the  other  species  is  whitish,  strongly  recalling  in  general  appear- 
ance an  ordinary  mite,  the  head  not  being  concealed  as  it  subsequently  is,  the  hairs  at 
the  tip  of  the  legs  being  frequently  clavate  or  knobbed,  and  resembling  those  on  the 
young  of  many  Coccids.  The  marginal  spines  and  the  anal  fork  are  quite  well  devel- 
oped but  simpler  than  in  the  subsequent  larval  stages.  This  newly  hatched  larva  ia 
quite  nimhle  and  crawls  easily  over  glass. 

Delotala  clavata,  Oliv.  (Rep.  II,  p.  56)— Now  referred  to  the  genus  Coptocycla, 

Buster-beetles  (Rep.  1,  p.  96  Jf.)— The  larv®  feed  on  locust  eggs.  For  account 
of  their  larval  economy  see  my  paper  **  On  the  larval  Characters  and  Habits  of  the 
Blister-beetles,"  etc..  Trans.  Ac.  Sc.  St.  Louis  III,  p.  544  ff. ;  also  Reports  of  the  Com- 
mission I,  p.  292  ff. ;  n,  262  ff.  Remarks  on  synonymy  are  also  there  given,  but  the 
following  may  be  repeated. 

Lytta  cinerea  Fabr.  (Rep.  I,  p.  97) — This  is  now  kno^Ti  as  Macrohodid  unicolor 
(Kirby). 

Lytta  murina  Lee.  (Rep.  I,  p.  98) — This  is  a  color  variety  of  Macrohasis  unicolor, 

Lytta  marginata  Fabr.  (Rep.  I,  p.  98)— This  is  believed  by  Horn  to  be  a  color-va- 
riety of  Epioauta  cinerea  (Forst. ). 

Lytta  atrata  Fabr.  (Rep.  I,  p.  98)— This  is  the  Epicauta  pen»ylvanica  (De  Geer) 
of  Crotch's  List. 

Anthoxomus  prunicida,  Walsh.  (Rep.  Ill,  p.  39)  —  Upon  this  species,  which  is  a 
synonym  of  soutellarU  Lee.,  Dr.  Leconte  has  since  founded  the  genus  Coccoiorus  (Proc 
Am.  PhUos.Soc.  vol.XY,  1876,  p.  193). 

Conotrachelus  nenuphar,  Hbst.  (Rep.  Ill,  p.  127,  note)— The  phytophagic  variety 
of  this  species  from  Walnut  and  Butternut  has  since  been  characterized  by  Dr.  Leconte 
as  a  distinct  species,  C.  juglandis  (Proc.  Am.  Philos.  Soc.  vol.  XV,  p.  226). 

C<euodes  injcquaus.  Say  (Rep.  I,  p.  128)  — Dr.  Leconte  has  since  founded  upon  thia 
species  the  genus  Craponius  (Proc.  Adl  Philos.  Soc.  voL  XV,  1876,  p.  268).  The  egg  of 
this  snout-beetle  is  quite  large,  bright  yellow  in  color  and  deposited  in  a  cavity  half 
as  large  as  the  beetle,  though  the  puncture  leading  to  it  is  small.  The  lateral  angu- 
larities or  tubercles  of  the  joints,  as  described  by  Walsh,  are  quite  charactenstio,  and 
the  dorsal  view  in  my  figure,  given  to  show  them,  conveys  a  somewhat  false  impres- 
sion of  the  larva,  which  is  more  or  less  curved,  and  has  the  general  characteristics  of 
Curculionid  larvae.  The  figure  is  rather  more  atte^uated  than  it  should  be.  That 
the  beetle  hibernates  I  have  since  proved  beyond  question. 

Baridius  trinotatus  Say  (Rep.  I,  p.  93)— Dr.  Leconte  (Proc.  Am.  Philos.  Soc.  XY, 
1876,  p.  287)  has  since  established  for  this  and  two  allied  species  the  genus  IHchoharis. 

Sphenophorus  ZEiE  Walsh  (Rep.  Ill,  p.  59)— This  has  been  previously  described 
by  Mr.  Uhler  as  S,  8oulptiU$  (Proc.  Ac.  Phil.  VII,  1866,  p.  416). 

Sphenophorus  pulchellus  Schoenherr  (Rep.  Ill,  p.  60)  —  As  intimated  in  the  foot- 
note on  the  same  page,  this  species  is  synonymous  with  Say's  8,  l^punotaiuif  for  which 
species  and  for  Sphenophoru$  pustulosua  Gyllh.  Dr.  Leconte  has  established  the  genua 
Ehodohanus  (Proc.  Am.  Philos.  Soc.  voL  XY,  1^6,  p.  332).  I  have  reared  both,  and  also 
intermediate  forms,  from  Helianthus  in  Texas,  and  Ambrosia  in  Missouri. 

SCOLYTUS  CARYJE  Rilcy  (Rep.  Y,  p.  107)  —  Dr.  Leconte  (Proc.  Am.  Phil.  Soc.  XV,  1876, 
p.  371)  has  since  decided  that  4-8pino8U8  Say  is  the  S  of  this  species,  and  Say's  name 
consequently  obtains. 

LEPIDOPTERA. 

Papilio  philenor  Drury  (Rep.  n,  p.  116)  —  Referred  byScudder  to  Hiibner's  genus 
Laertias,  For  further  notes  and  description  of  the  egg  and  young  larva,  see  Canadian 
Entomologist^  January,  1881,  p.  9,  and  American  Naturalist,  April,  1881,  p.  327. 
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Danais  archippus,  Fabr.  (Bep.  Ill,  p.  143)  —  For  further  facts  respecting  the 
swarming  and  migrations  of  this  butterfly,  see  the  American  Eniomologiat  (III,  p  101), 
and  for  a  fuller  and  more  accurate  account  of  the  mode  of  pupation,  see  my  paper  on 
the  "  Philosophy  of  the  Pupation  of  Butterflies  and  particularly  of  the  Nymphalidae*' 
(Proc.  Am.  Ass.  Adv.  Sc.  vol.  XXVUI,  1880). 

^OERiA  ACBRNi,  Clem.  (Rep.  VI,  p.  110)— Mr.  D.  S.  Kellicott  has  an  interesting 
article  in  the  Canadian  Entomologist  for  J SbunskTjf  1881,  on  the  ^gerians  inhabiting  the 
vicinity  of  Buffalo,  N.  Y.,  in  which  he  states  that  the  chrysalis  of  this  species  in  his 
locality  doles  not  agree  with  my  description  as  *'  unarmed,"  if  that  description  refers 
to  the  dorso-abdominal  teeth.  A  reexamination  of  my  specimens  shows  that  my  state- 
ment applies  to  the  absence  of  these  teeth.  It  is,  however,  possible  that  there  is  some 
variation  in  this  regard  and  that  the  eastern  specimens  from  the  Hard  maple  differ 
from  the  western  ones  from  the  Soft  maple  in  having  the  teeth  as  indicated  by  Mr. 
Kellicott. 

Arctia  ISABELLA,  Smith  (Rep.  IV,  p.  143)— Referred  to  Pyrrhafctia  Packard.  For 
further  account  of  larval  variation  and  parasites,  see  American  Enlomologittf  III,  p.  134 
(Jnne,  1880). 

Hyphantria  textor  Harr.  (Rep.  Ill,  130)— There  is  no  donbt  in  my  mind,  from 
frequent  breeding  of  specimens,  that  this  is  synonymous  with  canea  Drury  and  punc- 
tata Fitch,  which  are  but  varieties,  Drury's  name  having  priority. 

Calumorpha  fulvicosta,  Clem.  (Rep.  Ill,  132)— Grote  and  Robinson  give  the 
synonymy  of  this  species  in  their  "List  of  Lepidoptera  of  N.  A.,"  etc.,  lecontei  Boisd. 
having  priority.  The  late  Jacob  Boll  bred  all  the  forms  from  larvss  feeding  on  the 
same  species  o  f  plant. 

Samla  COLUMBIA  Smith  (Rep.  IV,  p.  107)— Mr.  Herman  Strecker  has  given  a  beau- 
tiful figure  of  the  male  of  this  species  in  his  *' Lepidoptera  Rhopaloceres  and  Hetero- 
ceres,  etc.,"  1875  (PI.  XII,  Fig.  3),  and  Mr.  F.  B.  Caulfield  has  described  and  figured  the 
larva  {Camtdian  Entomologist^  X,  p.  41, 1878)  showing  that  it  is  structurally  identical 
with  that  of  cecropia  and  differs  only  in  the  intenser  green  of  the  body,  in  the  lateral 
tubercles  and  bases  of  the  others  being  white  instead  of  pale  blue  and  in  the  upper 
thoracic  tubercles  being  of  a  deeper  coral-red.  It  accords  more  with  the  cecropia  larva 
in  the  fourth  stage.  It  is  placed  as  a  good  species  in  Grote's  ''List  of  N.  A.  Pla- 
typterices,"  etc.  (Am.  Phil.  Soc,  1874),  but  I  am  still  of  opinion  that  it  should  not  be 
considered  a  distinct  species  but  simply  a  well-marked  local  color- variety  worthy  of 
name.  There  is  great  variation  in  color,  whether  of  the  larva,  cocoon  or  imago,  in 
cecropia, 

Callosamla  AxauLiFERA,  Walker  (Rep.  IV,  p.  122,  note)— This  is  still  considered 
a  good  species  by  systematists.  Mr.  Jno.  Akhurst,  of  Brooklyn,  N.  Y.,  informs  me 
that  he  finds  it  rather  constant  from  larvae  which  seem  to  differ  in  no  respect  from 
those  of  promethea,  but  which  feed  on  the  Tulip  tree  {lAriodendron  tulipifera)t  and 
make  the  cocoon  near  the  ground  without  pedicel.  I  learn  from  Dr.  Packard  that  Mr. 
Uhler  has  bred  both  it  trnd.  promeihia  from  the  same  lot  of  larvte. 

CusioCAMPA  STLVATiCA  Harr.  (Rep.  Ill,  121)— This  is  now  referred  to  <ito»trtoHUbn., 
"which  has  priority. 

Agrotis  inermis  Harr.  (Rep.  I,  p.  72)— This  is  now  recognized  to  be  identical  with 
the  European  A.  eauoia  Treitsdike. 

NOCTUA  CLANDESTINA  Harr.  (Rep.  I,  p  79)— An  Agrotis. 

AoROTis  TELiFERA  Harr.  (Rep.  I,  p.  80) — This  is  now  recognized  as  the  European 
A,  ypsilon  Hiifn.  =A,  suffusa  (8.  V.)  =  ^.  ortonii  Pack. 

AoROTis  SUBGOTHIGA  Harr.  (Rep.  I,  p.  81)— The  moth  represented  under  this  name 
«t  Fig.  29,  a,  has  since  been  described  by  Grote  as  A,  heriliSy  and  that  at  Fig.  29,  h, 
has  since  been  described  by  Lintner  as  A.  iricosa.  (Notes  on  some  N.  Y.  Noctuid», 
Ent.  Cont.  Ill  in  Rep.  N.  Y.  St.  Mus.  Nat.  Hist.,  1872,  p.  159.) 
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AoROTis  JACULiFERA  Gnen.  (Rep.  I,  p.  82)— This  is  the  trae  subgotMoa  of  Haw. 
(See  Grote,  List  of  Noctuidaof  N.  A.,  Bulletin  Buffalo  Soc.  Nat.  Sc.  II,  1874,  and  Lint- 
ner  I.  o.) 

Agrotis  devastator,  Brace  (Rep.  I,  p.  83) — Grote  refers  it  to  Hadena. 

Cbl^KA  renigera  Stephens  (Rep.  I,  p.  86)— Referred  by  Grote  to  Eadena,  Speci- 
mens in  the  Fitch  collection  marked  with  names  (evidently  from  Walker)  it^feotaf  egetu, 
de/eotua,  subcadena  1  and  muroimaoulata  seem  to  be  all  synonyms  and  mere  variations. 

Prodbnia  autuhnaus  Riley  (Rep.  Ill,  p.  116  and  subsequently)— As  stated  in  the 
8th  Report  (p.  48)  this  in  the  more  typic^J  form  is  recognized  as  Laphygma  frugtperdaf 
Sm.  &  Abb.  The  variety  ob$our<iy  as  Prof.  Zeller,  who  has  seen  it,  informs  me  is  so  near 
the  Europemi  eaeigua  HUbn.  that  it  is  not  easily  distinguished. 

Prodbnia  coumsuNM,  Sm.  A  Abb.  (Rep.  I,  p.  88,  and  III,  p.  113)— Dr.  Leon  F. 
Harvey  (Bull.  Buff.  Soc.  Nat.  Sci.,  vol.  II,  pp.  274,  275;  1875)  has  since  proposed 
specific  names  for  two  of  the  forms  hitherto  considered  to  be  but  vaiietiea  of  oonmm- 
lina.  The  moth  represented  at  Fig.  48,  c,  of  the  Third  Report,  is  named  by  him 
Jkmmediaf  that  at  Fig.  48,  h,  Uneatellaj  the  true  commelinw,  being  a  larger  speciea. 
From  larvfld  with  the  series  of  black  triangles  bordered  exteriorly  by  a  yellow  Une  (suoIl 
as  are  represented  on  Plate  I,  Fig.  12  of  Rep.  I,  and  at  Fig.  48  a  of  Rep.  Ill)  I 
have  bred  the  flavimedia.  But  larv»  found  on  cotton  in  the  Southfim  States,  and  differ- 
ing in  having  black  triangles  on  the  second  Joint  only,  and  also  varying  greatly  in 
coloration,  have  produced  the  same  moth.  Abbot's  figure  of  the  larva  of  commeUmm 
shows  the  full  series  of  black  triangles,  but  without  any  yellow  exterior  line. 

GoRTTNA  NITELA  Gueu.  (Rcp.  I,  p.  92) — ^I  have  proved  by  breeding  that  G.  nebrU 
Gn.  is  but  a  large,  southern  form  of  this  species.  In  the  Southern  States  it  is  most 
oommon  in  stems  of  Ambrosia  trifida,  often  producing  a  swelling  or  pseudo-galL 
Both  forms  are  indiscriminately  bred  with  intermediate  variations.  See  an  ttrtide 
by  Miss  £.  A.  Smith  (7th  Report  on  the  insects  of  Illinois,  Cyrus  Thomas,  pp.  llS-114) 
for  additional  food-plants  and  the  habit  of  the  younger  larvse  to  infest  wheat-stalks, 
com,  etc.  See  also  Am.  Ent.  I,  p.  252 ;  my  "  Potato  Pests  "  (Orange,  Judd  St  Co.,  1877, 
p.  91)  and  Prairie  Farmer,  August  11, 1877.  The  insect  normally  pupates  in  the  stem 
and  when  infesting  thin  stalks  like  those  of  most  cereals  and  blue-grass  (in  which  it 
is  also  found)  often  of  necessity  leaves  one  stalk  for  another. 

Anomis  xyuna,  Say  (Rep.  II,  p.  37;  VI,  17)— This  has  since  beenreferred  by  Grote 
to  Httbner's  AleHa  argillacea,  which  has  been  generally  adopted.  See  Bulletin  3  of 
the  Commission  on  the  Cotton  Worm.  While  it  will  doubtless  be  found  convenient  in 
future  to  separate  it  from  the  other  si>ecies  of  the  genus  AnomUt  and  Hfibner's  generio 
name  may  therefore  obtain,  I  must  confess,  after  a  careful  examination  of  HUbnei's 
figure  of  argillacea,  to  grave  doubts  as  to  the  correctness  of  Grote's  reference  thereto  of 
our  Cotton-worm  Moth  {xylina,  Say).  Httbner's  figure  lacks  several  of  the  most  con- 
stant characteristics  of  xylina.  It  is  fulvo-testaceous  shaded  with  brown,  with  the 
under  side  bright  yellow.  It  lacks  the  three  white  specks  on  primaries  and  has  a  dark 
(orbicular  t)  spot  in  place  of  the  outer  one.  It  has  a  large  white  circular  spot  with  black 
annnlus  in  place  of  the  dusky  elongate  discal  spot  with  its  double  pupil.  The  w«vy 
lines  are  almost  black  and  differ  in  form ;  the  fringes  are  unicolorous^  and  the  abdomen 
is  narrower.  The  figure  more  neiurly  represents  in  fact  a  species  which  I  have  received 
from  Bahia,  Brazil,  and  which  differs  from  xylina,  though  the  larva  (also  quite  differ- 
ent) feeds  on  cotton. 

We  are  all  inclined  to  follow  determinations  of  those  who  make  a  specialty  of  any 
group,  but  after  due  allowance  for  faulty  coloring  in  HUbuer's  figure,  I  am  constrained 
to  believe  that  in  this  instance  Mr.  Grote  has  been  in  fault. 

Canker-worms  (Rep.  VIII,  p.  12)— For  additional  remarks  as  to  the  generic  cliar- 
acters  of  the  two  Canker-worms,  see  my  paper  "  On  the  differences  between  Anieoptery:^ 
pometaria  Harr.  and  Anieopteryx  cesoulariaW.  Y.,  with  remarks  on  the  genus  PaZeoorito. 
(Trans.  Ac.  Sc.  St.  Louis,  Vol.  Ill,  p.  573  ff.) 
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Gallbrea  cerbana,  L.  (Rep.  I,  p.  166) — ^ThisiB  the  meUoneUa  L.  of  the  lOth  edition 
Syst.  Naturae. 

Fempelia  GROSSULARiiB  Packard  (Rep.  I,  p.  140)— The  European  Zophodia  convolu^ 
iella  Httbn.  (Phyds  gro$8ulariella  Treitschke),  which  has  precisely  similar  habits,, 
closely  resembles  this  species.  In  1871 1  compared  it  with  this  last  in  Mr.  Stainton^s 
collection  and  with  specimens  received  from  Profl  Zellerand  conld  detect  no  essential 
differences.  The  European  specimens  are  slightly  larger,  with  broader  wings  and 
usually  clearer,  paler  gray  coloring.  Colorational  markings  are,  however,  very  vari- 
able in  specimens  from  both  sides  of  the  Atlantic. 

P.  gro88tUari(B  Packard  was  subsequently  described  by  Qrote  as  DaJcrufiia  turhatella 
(BuH.  U.  S.  Geol.-Geog.  Survey,  IV,  No.  3,  p.  702 ;  1878).  Dakruma  seems  to  differ  from 
Zophodia  in  nothing  but  the  absence  of  the  basal  portion  of  the  subcostal  vein  and 
possibly,  although  this  character  is  not  mentioned  by  Grote,  in  the  recurved  palpi. 
According  to  tfie  synoptical  table  given  by  Heinemann,  groaaularicB  would  fall  in  the 
genus  Stenoptydha^  distingmshed  from  Zophodia  by  the  recurved  palpi.  We  may  well^ 
question  the  generic  value  of  this  character,  for  different  authors  describe  it  quite 
differently:  thus,  Heinemann  describes  the  palpi  of  Stenoptyeha  and  Homeosoma  as 
recurved,  whereas  Grote  describes  them  as  porrect  in  these  two  genera,  if  we  accept 
his  statement  that  IToiiora  Grote  is  to  be  considered  a  section  of  StenoptydM:  there 
appears  also  to  be  a  difference  in  position  in  specimens  of  tiie  same  species,  according 
as  the  palpi  are  heavily  scaled  or  have  lost  the  scales.  From  the  known  individual 
variation  in  the  venation  of  these  and  other  moths,  especially  in  the  hind  wings,  we 
cannot  attach  *Miy  specific,  much  less  any  generic,  value  to  the  slight  differenoe  in  the 
subcostal  vein  of  Ddkrwna  noted  above.  Moreover,  authentic  specimena  of  gr09$u^ 
laritB  do  not  appear  to  possess  this  character  of  Dakruma,  I  am,  therefore,  of  opinion 
that  ft  study  of  sufficient  material  from  both  continents-will  prove  the  two  apeeifioally 
identical,  or  at  the  most  that  our  American  insect  is  a  variety,  and  that  Ddkrwma  will 
not  obtain.  Packard  is  of  this  opinion,  as  in  the  later  editions  of  his  Guide  the 
species  is  called  Myelois  oonvolutella. 

PsNTHiHA  viTiYORANA  Packard  (Rep.  I,  p.  133)— This  is  identical  with  a  European 
insect  having  the  same  habits.  It  was  firet  described  over  a  century  since  by  Schiffer- 
miller  A,  Denis  as  Tortrix  boirana,  and  has  been  referred  to  various  genera  since,  and 
finally  to  Eudemis  Htlbn.,  so  that  the  insect  should  be  known  as  Eudemia  hciirtma 
( Schiff. ).  Conoihylis  ambiguella  (HUbn. )  has  very  similar  habits  in  Europe.  See  N9rd- 
liager's  **  Die  IQeinen  Feinde  der  Landwirthschaft,"  p  434  ff.  It  is  the  Lobetia  hotrana 
of  the  later  editions  of  Packard's  Ch^ide, 

EuRTFTYCHiA  8AUGNBANA  Clem.  (Rep.  II,  134).  —  This  aoooiding  to  Pref.  I^mald, 
who  has  seen  the  type,  is  the  same  as  Clemens's  Modya  aevdderiana  (Proe.  Acad.  Soi» 
Phila.,  1860,  p.  359),  the  description  of  which  is  very  brief  and  presumably  taken  from 
a  female.  The  genus  Euryptyohia  (Proc.  Ent.  Soc.  Phila.  V,  140)  is  founded  on  the 
male,  which  has  a  broad  fold  extending  to  the  middle  of  costa  on  the  primaries  and 
covering  up  a  pencil  of  yellowish  hairs.  Zeller  subsequently  redescribed  it  as  F<Bdx9Ga 
affttsana  (Beitrage,  etc.,  pt.  Ill,  p.  101  [307]).  From  a  comparison  of  female  specimens 
I  am  led  to  believe  that  this  is  the  same  species  that  is  commonly  known  in  Europe 
as  ^loitotorodorana  Schiff.,  though  in  Staudioger  and  Wocke's  Catalogue  oyno^ftaita 
Fabr.,  described  in  1875,  is  given  the  priority  and  oguana  HUbn.  is  placed  as  a  synonym* 
The  obliquity  of  the  edge  of  the  basal  dark  patch  and  the  details  of  the  ocellated 
spot  upon  which  species  hava  been  separated,  I  find  to  be  variable. 

The  insect  in  Europe  is  known  to  feed  on  the  leaf-buds  of  the  rose.  I  have  abun- 
dant proof  that  in  this  country  it  is  not  a  gall-maker,  but,  as  was  inferred  in  the 
Report,  an  inquiline.  I  have  found  its  larva  feeding  upon  the  flowers  as  weU  as  amid 
the  terminal  leaves  of  the  Golden-rod,  and  have  also  found  it  in  other  gallk  When 
feeding  in  the  more  exposed  positions  it  generally  has  a  oameous  or  rosy  tint. 

Anchylopbra  fraoari^  W.  a  R.  (Rep.  1, 142)  —This  has  been  referred  to  PhMop- 
teri$  eompiana  FrohL,  and  while  the  two  very  closely  resemble  each  other  Prof.  Femald 
informs  me  that  he  yet  believes  fragarias  to  be  distinct.  Digitized  by  Vj UO^  IC 
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(Eta.  compta,  Clem.  (Rep.  I,  p.  151)— Notwithstanding  Mr.  Qrotedonbte  the  identity 
of  this  insect  with  Cramer's  Phalatna  punctellaf  there  is  no  question  in  my  mind  about  it, 
and  I  entirely  agree  with  Zeller,  who  makes  also  the  Tinea  puttulella  Fabr.  a  synonym 
(Beitr.  z.  Eenntn.  N.  A.  Nachfalter  II,  p.  28).  It  was  first  described  in  this  country  in 
1856  by  Fitch  as  Deiopeia  aurea  (3rd  Rep.  Ins.  N.  Y.,  p.  163.)  See  also  "  Zygienidae  and 
BombycidiB  of  N.  A."  by  R.  H.  Stretch,  1872,  pp.  159  and  241. 

The  egg  of  this  insect  is  one  of  the  most  singular  Lepidopterous  eggs  with  which  I 
am  familiar.  I  have  found  it  numerously  in  the  South  in  midsummer.  It  is  0.9™™ 
long,  soft  and  plastic  so  as  to  be  variable  in  form ;  but  when  laid  (as  it  often  is)  on  the 
web  which  the  young  larvae  make,  where  it  takes  on  the  more  natural  form,  it  is  ovoid, 
somewhat  compressed,  with  frequently  a  median  ridge  and  one  end  narrowed  and  pro- 
duced into  a  short  neck.  The  color  is  cream-yellow  and  the  delicate  shell  is  corrugu-  - 
late.  It  is  laid  singly  and  generally  slightly  attached  by  the  broad  side  to  the  side  of 
the  mid-rib  of  the  tenderest  leaves,  and  its  contact  (by  virtue,  doubtless,  of  some 
poisonous  liquid  with  which  it  is  laid)  causes  a  well  defined  swelling  of  the  leaf- vein. 

The  species  is  placed  among  the  Zygcenida  in  Grote  and  Robinson's  Litty  and  has 
evidently  more  affinities  therewith  than  with  the  Teneidce, 

PxtONUBA  YUCCASKLLA Riley  (Rep.  V,  p.  180  and  subsequently)— For  further  facts  re- 
garding this  species,  see  my  papers  in  Trans.  St.  Louis  Ac.  Sc.  Ill,  p.  568 ;  American  En- 
iomologUtUlf  pp.  141, 182, 293,  and  also  a  paper  read  before  the  American  Association  for 
the  Advancement  of  Science  at  Boston,  Aug.,  1880,  and  to  be  published  in  the  Pro- 
ceedings of  the  Association  for  that  year. 

Pterophorus  feriscelidactylus  (Rep.  Ill,  p.  65)— This  belongs  lo  the  genus 
O^piilue,  Zeller. 

HETEROPTERA. 

Armaspinosa  Dallas  (Rep.  II,  p.  113  and  subsequently)— Now  referred  to  St&Ps 
genus  PodieuB. 

EuscHiSTUS  PUNCTiPES,  Say  (Rep.  IV,  p.  19  and  subsequently)— This  is  now  known 
as  Eusohietue  variolarim  Beau  v.,  this  last  having  priority  over  Say's  name. 

COREUS  TRiSTis,  De  Geer  (Rep.  I,  p.  113  and  subsequently)— Belongs  to  Amyot  Sc 
Serville's  genus  Anaea,  ^ 

MiCROPUS  LEUCOPTERUS,  Say  (Rep.  II,  p.  15  and  subsequently)— Now  referred  to 
Burmeister's  genus  BliuuB, 

Anthoooris  IKSIDI0SU6,  Say  (Rep.  II,  p.  27  and  subsequently)— Belongs  to  Fieber's 
genus  Triphleps, 

Reduvius  RAPTAT0RIU8  Say  (Rep.  I,  p.  114)— Belongs  to  Sinea,  Amyot  dt  Serv.,  and 
is  synonymous  with  diadema  Fabr. 

Harpactor  CINCTUS  Fabr.  (Rep.  I,  p.  114  and  subsequently)— Belongs  to  St&l's 
genus  Milyae, 

HOMOPTERA. 

Cicada  septemdegim  (Rep.  I,  p.  18)— This  orthography,  used  in  the  Reports,  is 
grammatically  correct,  but  I  find  that  Linnseus  himself  wrote  eeptendecim  (Systema 
Naturce,  Tom  I,  Pars  II,  12th  Ed.  Stockholm  1767).  Fitch  used  both  forms  of  spelling, 
but  Westwood,  Harris  and  most  other  authors  follow  Linnseus,  and  eeptendedm  is, 
therefore,  preferable.  As  to  whether  the  17  and  13-year  broods  ahould  be  considered 
specifically  distinct,  I  am  still  of  the  opinion  expressed  in  the  First  Report  that  the 
insects  should  not  be  looked  upon  as  distinct  species,  but  that  irededm  Riley  should 
rather  be  considered  a  race,  or  as  Walsh  (in  a  letter  to  Charles  Darwin,  which  has  kindly 
T»een  shown  me  by  Mr.  G.  H.  Darwin)  puts  it,  an  incipient  species,  to  which,  for  conve- 
nience, it  is  desirable  to  give  a  distinctive  name.  That  it  may  be  looked  upon  as  a 
good  species  by  excellent  authority,  will  be  seen  by  Walsh's  discussion  of  the  subject 
{Amerioan  EntomohgUt  II,  p.  335)  which  I  here  quote : 

What  candid  entomologist,  who  has  worked  much  upon  any  particular  order,  will 
not  allow  that  there  are  certain  genera  where  it  is  often  or  almost  or  quite  impossiblo 
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to  distiDguish  species  by  the  mere  comparison  of  cabinet  specimens  of  the  imago  f 
LcBw  and  Oaten  Sacken  have  said  this  of  the  genns  Cecidomyia  in  Diptera;  Osten 
Sacken  of  two  other  Dipterous  genera,  Soiara  and  Ceratopogon ;  Norton  of  the  genus 
Nematus  in  Hymenoptera :  and  Dr.  Le  Conte  lately  assured  me  that,  although  when 
he  was  a  young  man  he  thought  himself  able  to  discriminate,  in  the  closet,  between 
the  different  species  of  Brachmus  in  Coleoptera,  he  now  considered  it  auite  impracti- 
cable to  do  so  with  any  degree  of  certainty.  And  yet  who  doubts  the  fact  of  the 
existence,  in  North  America,  of  very  numerous  distinct  species  of  Ceddomyiaf  of  Sciara, 
of  Ceratopogany  of  XematuSf  and  of  BracMnua, 

Upon  the  same  principle  I  strongly  incline  to  believe  that  the  17-year  form  of  the 
Periodical  Cicada  (C  Beptemdedmf  Xinn.)  is  a  distinct  species  from  the  13-year  form 
(C.iredcotm,  Riley)  although  it  has  been  impossible  for  me,  on  the  closest  examina- 
tion of  very  numerous  specimens,  to  detect  any  specific  difference  between  these  two 
forms.*  It  is  very  true  that  the  13-year  form  is  confined  to  the  more  southerly  regions 
of  the  United  Stal^  while  the  17-year  form  is  generally,  but  not  universally,  peculiar 
to  the  Northern  States ;  whence  it  has  been,  with  some  show  of  plausibility,  inferred 
that  the  13-year  form  is  nothing  but  the  17-year  form  accelerated  in  its  metamorphosis 
by  the  influence  of  a  hot  soutnem  climate.  But  as  these  two  forms  interlock  and 
overlap  each  other  in  various  localities,  and  as  it  frequently  happens  that  particular 
broods  of  the  two  forms  come  out  in  the  same  year,  we  should  certainly  expect  that, 
if  the  two  forms  belonged  to  the  same  species,  they  would  occasionallv  intercross, 
whence  would  arise  an  intermediate  variety  having  a  periodic  time  of  14,  15  or  lo 
years.  As  this  does  not  appear  to  have  taken  place,  but,  on  the  contrary,  there  is  a 
pretty  sharp  dividing  line  between  the  habits  of  the  two  forms,  without  any  inter- 
mediate grades  of  any  consequence,  I  infer  that  the  internal  organization  of  the  two 
forms  must  be  distinct,  although  externally,  when  placed  side  by  side,  they  are  exactly 
iJike.  Otherwise,  what  possible  reason  could  there  be  for  one  and  the  same  species 
to  lie  nnder^und  in  the  larva  state  for  nearlv  17  years  in  one  county,  and  in  the 
next  adjoining  county  to  lie  underground  in  the  larva  state  for  scarcely  13  years  T 
I  presume  that  even  the  most  bigoted  believer  in  the  old  theory  of  species  would 
allow  that,  if  it  can  once  be  proved  to  his  satisfaction  that  two  apparently  identical 
forms  are  always  structurally  distinct,  whether  in  their  external  or  in  their  internal 
organization,  they  must  necessarilv  be  distinct  species. 

On  the  other  hand,  I  firmly  beliJnre  that  many  perfectly  distinct  forms,  which  at 
one  time  passed  current,  or  which  even  now  pass  current,  as  true  species,  are  in  reality 
mere  dimorphous  forms  of  one  and  the  same  species.  We  find  a  good  example  of  this 
in  the  dimorphous  $  Cyntpa,  q,  aoioulataf  O.  S.,  which  has  already  been  treated  of  at 
^«at  length.  We  find  another  ^ood  example  of  the  same  thing  in  Cicada  Cassinii  i  9 . 
Fisher,  which  is  sufficiently  distinct  from  the  Periodical  Cicada  to  have  been  classified 
as  a  distinct  species,  and  yet  never  occurs  except  in  the  same  year  and  in  the  same 
locality  as  this  last,  and  what  is  more  extraordinary  still,  is  found  not  only  along  with 
the  17 -year  form  (C.  Btiptemdeeim),  but  also  along  with  the  13-year  form  (C.  iredecim). 

Now,  if  Cassinii  were  a  distinct  species,  and  not,  as  I  believe  it  to  be,  a  mere  dimor- 
phous form  of  C  septemdecim  and  C.  tre4edmy  the  chances  are  more  than  a  million 
millions  to  one  against  it«  always  coinciding  with  the  two  other  forms,  not  only  as  to 
the  particular  locality  but  as  to  the  particular  year  of  its  appearance. 

I  do  not  know  that  any  one  has  heretofore  attempted  to  set  at  rest,  by  actual  proof, 
the  very  general  skepticism  as  to  this  insect  remaining  so  long  underground,  on  the 
part  of  those  persons  who  have  given  little  attention  to  the  subject.  I  have  been  able 
to  trace  the  development  from  year  to  year  of  my  iredecim  brood  XVIII  in  the  vicinity 
of  Saint  Louis  by  digging  up  the  larvw  each  year  from  1868  to  1876,  and  noting  the 
annual  growth.  They  could  always  be  found  within  from  two  to  five  feet  of  the  sur- 
face upon  the  roots  of  trees,  and  had  by  the  8th  year  attained  the  first  pupa  stage, 
ancf  I  have  no  doubt  but  that,  at  this  writing,  the  true  pupse  are  nearing  the  surface  of 
the  ground  to  appear  in  myriads  in  the  perfect  state  in  May  and  June  of  this  year. 

The  fungus  affecting  this  Cicada  has  since  been  described  by  Mr.  C.  H.  Peck  as  Moiso- 
spara  cicadina  (31st  Rep.  N.  Y.  State  Mus.  Nat.  Hist.,  pp.  44,  1879). 

Eriosoma  pyri,  Fitch  (Rep.  I,  p.  118)  — After  comparing  specimens  in  Europe  with 
our  American  insect,  I  have  no  doubt  of  the  specific  identity  of  the  two,  or  of  the 
root-inhabiting  and  twig-inhabiting  forms.  The  insect  should  be  known,  therefore, 
as  Schizoneura  lanigera  (Hausm.).    See  my  remarks  in  American  Entomologistf  II,  359 ; 

*  For  Ml  excellent  statement  of  the  ftcts  bearing  npon  this  onrions  qnestion,  see  a  paper  by  Mr. 
Biley,  the  State  Entomologist  of  Missoori,  in  No.  4  of  the  American  Entomologist,  and  a  stiU  more 
complete  one  in  hia  First  Annnal  Report. 
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Rep.  3,  p  95,  and  "Notes  on  Aphidid®  of  the  U.  8. "  (Hayden's  Bull.  U.  8.  GeoL  ^k 
Geogr.  Surv.  of  Terr.,  Vol.  V,  p.  3). 

AsPiDiOTUS  Harrisii  Walsh  (Rep.  I,  p.  7) — This  belongs  to  Costa's  genus  Di- 
atpiSf  and  is  apparently  the  species  named  ostreasfarmiM  by  Cartis  (Gardener's  Chron- 
icle, 1843,  p.  805). 

DIPTERA. 

Trupanea  apivora  Fitch  (Rep.  I,  p.  168;  II,  122)  —  This -^as  been  renamed  Pw>- 
machu8  Fitchii  by  Osten  Sackeu  (Cat.  of  the  described  Diptera  of  N.  A.  2nd  Ed.,  1878, 
p.  234),  the  species  proving  different  firom  Bastardii  Lcbw,  and  Fitch's  name  being  pre- 
occupied. 

Bee-fly  Larva  (Rep.  IX,  p.  96)  — The  undetermined  larva  here  illustrated  (Fig. 
24)  has  since  proved  to  be  that  of  a  SffstCBcktiSy  a  genus  of  Bombyliid  flies.  Forfhrther 
details  and  determinations  see  the  Second  Report  of  the  Commission  (pp.  262-9). 

Sarcophaga  carnaria,  L.  (Rep.  IX,  p.  95)  — The  variety  $arraoenicBotthiB  species 
there  mentioned  is  now  considered  a  good  species,  for  reasons  stated  in  Bulletin  3  of 
the  Commission  (pp.  39, 40,  note). 

ExoRiSTA  LBUCANBA,  Eirkpatrick  (Rep.  11,  p.  50  and  subsequently)  —  Referred  t(v 
the  genus  Newkorcea  Desv.  by  Osten  Sackeu  (Catalogue,  etc.,  1878,  p.  150).  The  variety 
o&oropicB  of  tills  (Rep.  IV,  p.  108)  is  quoted  by  him  as  a  distinct  species  under  JBxori$Uff 
probably  a  mistidre  caused  by  my  employing  the  wrong  figure  in  the  Amtrioan  BnUh- 
mologiitf  Vol.  II,  p.  101,  where  that  of  E.  flavioauda  is  used  for  leuoanioB. 

Ltbslla  bortphora  Riley  (Rep.  I,  p.  Ill)— Now  included  in  the  genus  JCsoritto. 

ORTHOPTERA. 

'  (EcANTHtrs  NIVBUS,  De  Geer  (Rep.  I,  p.  138,  andY,  p.  190)— This  species  is  common  in 
all  parts  of  the  country,  and  I  have  proved,  by  breeding,  that  its  eggs  are  those  de- 
scribed and  figured  aa  such  in  the  6th  Report.  I  agree  with  Scudder  in  considering 
fa$eUUut  De  Qeet  but  a  dark  and  rather  well  marked  variety  of  it.  Its  chirp  ia  inter- 
mittent, resembling  a  shrill  U-reai  te  -reat  te-rwU  with  a  slight  pause  between  eaeh.  The 
eggs  and  punctures  figured  on  page  119  of  the  5th  Report  (Fig.  47)  as  probably  those  of 
Orooh<m$  aaltator  are,  as  I  have  since  proved  by  breeding  and  by  watching  the  process 
of  oviposition,  those  of  a  large  species  of  (Bcanthus,  hitherto,  I  believe,  very  genendly 
confounded  with  nivtuSf  and  which  is  described  below  as  (S.  latipenMe  N.  Sp.  While 
niveuB  punctures  all  kinds  of  soft  stems  and  pithy  twigs,  latipennia  seems  to  prefer  the 
more  slender  parts  of  the  Grape-vine.  The  female,  when  she  has  sufflcientiy  proceeded 
in  the  act  of  ovipositing,  is  so  intent  that  she  can  very  well  be  watched  at  night  by 
the  aid  of  a  ^'buirs-eye.'' 

The  jaws  are  first  used  to  slightly  tear  the  outer  bark.  With  the  antennn  atietohed 
straight  forward  and  the  abdomen  bent  up  so  as  to  bring  the  ovipositor  at  right  angles 
with  the  cane,  she  then  commences  drilling,  working  the  abdomen  convulsively 
up  and  down  about  twice  each  second.  The  eggs,  as  described  in  the  Report,  are  laid 
lengthwise  in  the  pith,  but  always  in  two  sets,  one  each  side  of  the  hole^  The  number 
varies  according  to  the  size  of  the  cane,  and  the  distance  between  the  holes  ia  also 
variable  but  usually  less  than  in  my  figure.  The  hole  is  usually  fiUed  up  with  a  white 
mucous  secretion,  though  there  is  very  littie  of  it  about  the  eggs.  This  secretion 
also  doubtless  serves  to  facilitate  the  drilling.  The  same  female  will  lay  over  200  eggs, 
and  will  sometimes  puncture  the  same  cane  at  intervals  of  ^  inch  for  li  feet  or  more.. 

The  shrill  of  laUpennia  is  continuous  and  recalls  the  trilling  of  a  high-pitched  dog- 
whistle  in  the  distance.  The  key  varies,  however,  and  is  sometimes  much  less  higk 
and  more  musical  than  at  others.  The  commingled  shrill  of  this  species  recalls  also 
the  distant  croaking  of  frogs  in  spring.  The  broad  wings  are  thoroughly  elevated 
during  the  act  or  even  beut  forward,  and  the  vibration  is  so  rapid  that  there  appears 
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to  be  DO  motion.    Tlie  species,  in  addition  to  these  differences  in  stndulation  and  habits, 
may  be  distinguished  ficom  nitieua  by  the  following  characteis : 

<BCANTHU8  LATEPJBKKis  N.  6|>. — ^Whtto,  the  elytra  of  the  $  sometimes  grayish  and 
the  posterior  femora  in  one  specimen  discolored.  Antennae  immaculate,  with  the  basal 
Joints  and  the  front  of  head  usually  roseate.  Tip  of  ovipositor  black.  Fronotum  as  in 
niveua.  Hind  wings  9  as  long  at  the  elytra  or  sometimes  a  trifle  longer ;  of  ^  some* 
what  shorter  than  elvtatk.  Elytra  of  §  irre^larly  reticulate  between  the  parallel 
obUqne  veins,  especially  towaid  the  base.  Elytra  of  ^  when  unfolded  i  as  wide  as 
long,  the  dorsal  surfEbce  14«»™  to  16,5°»"  long  by  7™™  to8"»™  wide;  the  rasp  1.5™™  long 
and  the  teeth  distinctly  seen  with  a  lens  of  low  power.    Ovipositor  6™™  lon^  ^  sub- 

fenital  plate  broadly  excavated.    Claspers  of  ^  with  their  tips  broad,  but  sbghtly 
reader  at  base  than  at  tip,  not  deeply  separated. 

Described  from  15  ^  $  specimens  from  Missouri,  1  ^  frrom  Alabama,  and  1  ^  from 
South  Texas. 

The  form  of  the  subgenital  plate,  the  immaculate  antennae  with  their  roseate  base,  and 
the  larger  size  serve  to  distinguish  the  species  as  well  in  the  pupa  as  in  the  imago  state. 

(E.  laiip^nnU  is  a  larger  insect  than  niveua  usually  is.  The  ovipositor  measures  6™™ 
in  length,  whereas  in  niveua  it  rarely  exceeds  5™™  and  in  only  one  specimen,  a  san- 
guineous variety  captured  July  10,  1874,  does  it  equal  6™™.  The  male  elytra  of  nii'cua 
in  only  one  specimen,  captured  September  19, 1877,  reach  13™™  in  length  by  6™"  in 
width  on  the  upi>er  face,  and  the  size  is  generally  much  less.  In  niveua  the  unfolded 
male  elytra  are  less  than  f ,  and  usually  only  i,  as  wide  as  long,  and  the  rasp  is  only 
imm  lon^,  and  the  teeth  are  not  so  easily  seen.  The  elytra  of  niveua  female  sometimes 
show  an  irregularity  in  the  reticulation  between  the  parallel  oblique  veins  but  never 
so  great  an  irregularity  as  in  latipennia,  there  being  fewer  cells.  In  only  one  speciiuen 
of  latipenniai  a  male  taken  on  cotton  at  Columbus,  Tex.,  are  there  any  black  marks  on 
the  lower  surface  of  the  basal  joints  of  the  anteimad,  representing  the  lines  or  dots  which 
are  always  present  in  niveua.  But  the  two  species  are  most  sharply  separated  by  the 
form  of  the  subgenital  plate  of  the  female,  which  in  niveua  narrows  rapidly  towards  the 
tip  which  has  a  minute  angular  notch,  and  by  the  form  of  the  male  claspers,  which  in 
niveua  have  their  tips  very  slender  and  parallel,  being  deeply  parted,  and  then  retreat- 
ing rapidly  from  one  another  on  each  side. 

Besides  mveua  there  are  recognized  from  North  America  three  other  species  of  (Eaan- 
ihua,  one  of  which,  otUif arnica  Sauss.,*"  recorded  only  from  California,  is  described 
as  having  the  posterior  wings  abortive,  t  Tho  other  two  species,  nigriaomia  Walk, 
from  Illinois  (description  quoted  in  the  American  JEnUmologiat,  YoL  U,  p.  207 ;  1870) 
and  varicomia  Walk.  frt>m  Mexico,  both  described  only  in  the  female  sex  and  dif- 
fering from  niveua  in  nothing  but  the  slightly  longer  hind  wings  and  the  slightly 
greater  size  of  the  insect,  and  in  varicomia  having  a  slightly  longer  prothorax,  have  been 
retained  as  distinct  species  by  Saussure.  But  otveuf,  as  may  be  seen  in  a  secies  of 
specimens,  varies  in  these  characters  indefiiutely,  just  as  other  species  of  erickets  are 
admitted  to  vary;  so  we  may  consider  Walker's  species  to  be  but  varieties  of  niveua. 
They  cannot  be  referred  to  laUpennia,  for  in  this  ^eoies  the  wings  rarely,  and  then  but 
slightly,  exceed  the  elytra. 

One  other  North  American  species,  hipunekUua  DeO.,  has  been  referred  to  (Eoanthua. 
It  belongs^  however,  to  the  genus  Xahea  and  should  be  known  as  Xabea  Upunctata  (De6.). 

As  the  female  of  Xaheat  has  not  hitherto  been  described  and  Saussure  did  not  recognize 
the  genus  as  distinct  from  (Ecanthua,  it  may  be  well  to  give  here  the  characters  drawn 
from  both  sexes  to  show  how  very  dearly  the  two  genera  differ.  The  type  of  the  ge- 
nus is  from  Sumatra,  and  Walker,  being  unacquainted  with  our  species,  an  Saussure,d 
liaving  only  imperfect  specimens,  both  failed  to  recognize  the  existence  of  the  genus 
in  North  America.   . 

*AtiidM  snr  let  Ortbopitoes,  {in  MiMion  Scientiflqite  aa  Kexique,  etc.  Secherohes  ZoologiqaeB 
4-«  pftrtie.)    8»«  UvnUon;  p.  402 ;  1874. 

tBy  "abortive"  is  evidently  meant,  from  the  description  following  the  diagnosis,  simply  shoiter 
than  abdomen.  In  this  respect  and  in  the  male  (which  alone  is  described)  being  shorter  than  niveutt 
€al\fomietit,  which  I  know  only  from  the  description,  may  most  easily  be  distinguished. 

:  Walker,  Cat.  Derm,  li^alt.  Brit.  Mas.,  Pt.  I,  p.  109.  ^  , 
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Xabea  Walk. — First  joint  of  antenna  armed  with  a  stout,  blunt  tooth  in  front.  Fe- 
male elytra  irregularly  reticulated,  the  oblique  longitudinal  veins  not  being  oonspicnous  • 
male  elytra  with  the  mediastinal  vein  strongly  arcuated ;  no  humeral  angle.  Wings 
twice  as  long  as  the  elytra.  Cerci  only  half  as  long  as  the  abdomen,  sinuous.  Outer 
Talves  of  the  ovipositor  ending  in  a  single  outwardly  directed  tooth  which  is  preceded 
on  the  outside  by  a  longitudinal  series  of  three  teeth ;  the  inner  valves  compressed, 
ending  in  three  teeth  of  which  the  middle  one  is  much  the  longest.  Posterior  tibise 
with  neither  spurs  nor  serrations  and  having  only  4  apical  spurs,  2  within  and  2  with- 
out ;  the  first  joint  of  posterior  tarsi  unarmed,  the  tarsi  clearly  but  3-jointed,  the  sec- 
ond joint  short  as  in  the  other  legs ;  tarsal  claws  with  the  inner  tooth  acute. 

Orocharis  8ALTAT0R  Uhler  (Rep.  V,  p.  119).^The  eggs  figured  and  described  on 
page  119  as  probably  those  of  this  insect  are,  as  above  stated,  those  of  (Eoantkus 
latipennia.  I  have,  however,  frequently  obtained  the  eggs  of  the  Orocharis  since.  In 
December,  1877, 1  watched  a  female  ovipositing  in  the  end  of  a  dead  and  rather  soft 
twig  of  the  Soft-maple  at  Kirkwood,  Mo.  The  twig  had  been  pruned  and  the  bark 
was  somewhat  gnawed  by  the  cricket  and  the  eggs  thrust  in  irregularly  from  the  end 
and  from  the  sides.  Both  wood  and  pith  were  crammed  with  eggs,  but  all  longitudi- 
nally inserted.  The  favorite  nidus  of  the  species  is,  however,  the  soft  and  somewhat 
corky,  rough  bark  of  the  trunk  and  older  branches  of  the  American  elm,  the  egg^ 
being  thrust  in  singly  or  in  small  batches,  either  longitudinally  with,  or  very  slightly 
obliquing  from,  the  axis  of  trunk  or  branch.  The  female  is  very  intent  in  the  act^ 
working  her  abdomen  deliberately  from  side  to  side  during  the  perforation.  The 
ovipositor  is  held  more  obliquely  than  in  (Eoanthus. 

The  egg  is  amber-colored  and  very  slender  and  elongate,  the  tip  rather  pointed  and 
very  faintly  opaque  with  the  surface  but  slightly  granulate.  It  has  scarcely  any 
curve  and  varies  from  3.5™"*  to  4™"»  in  length  and  from  0.4">™  to  0.5"™  in  diameter  at 
middle. 

The  stridulation  of  this  cricket  is  a  rather  soft  and  musical  piping  of  not  quite  half 
a  second's  duration,  with  from  4  to  6  trills,  but  so  rapid  that  they  are  lost  in  the  dis- 
tance. The  key  is  very  high,  but  varies  in  different  individuals  and  according  to 
moisture  and  temperature.  It  most  resembles  the  vibrating  touch  of  the  finger  on 
the  rim  of  an  ordinary  tumbler  when  three-fourths  filled  with  water — ^repeated  at 
intervals  of  from  2  to  4  per  second,  and  it  may  be  very  well  likened  to  the  piping  of  a 
young  chick  and  of  some  tree  frogs.  As  the  species  is  very  common  in  the  Southwest 
its  chirp  is  everywhere  heard  and  is  so  distinctive  that  when  once  studied  it  is  never 
lost  amid  the  louder  racket  of  the  katydids  and  other  night  choristers.  It  is  fre- 
quently heard  during  the  day  time  in  cloudy  or  damp  weather,  and  I  have  heard  it  at 
Saint  Louis  the  first  days  of  November  after  a  slight  frost.  The  elytra  in  stridulating 
are  raised  less  than  in  (Ecanthus  and  are  depressed  at  intervals. 

The  courting  of  the  sexes  is  amusing.  They  face  each  other  and  play  with  their 
antennsB  for  the  best  part  of  an  hour  or  more  than  an  hour.  The  female  is,  other- 
wise, pretty  quiet,  but  the  male  continually  mouths  the  twig  or  the  bark  upon  which 
the  courting  is  being  done,  and  plays  his  palpi  at  a  great  rate,  very  stealthily  ap- 
proaching nearer  to  his  mate  meanwhile.  At  last  the  antennal  fencing  ceases  and 
those  of  the  female  bend  back  and  then  the  male  approaches  until  their  heads  touch. 
He  then  deliberately  turns  round,  elevates  the  elytra  and  slips  his  abdomen  under 
the  female,  who  virtually  mounts  and  assists  him,  his  elytra  overshadowing  her  head. 

The  eggs  of  this  insect,  as  als6  those  of  (Eoanthu$  latipenniSf  are  devoured  by  a  para- 
sitic larva  of  similar  form  and  size,  and  which  1  have  not  yet  reared  to  the  perfect 
state. 

Orchbumum  olaberimum,  Burra.  (Rep.  V,  p.  123)— The  egg-punctures  Olustrated 
at  Fig.  56  are,  as  there  correctly  supposed,  those  of  this  species,  as  I  have  since  proved 
by  watching  the  act  of  oviposition  and  by  rearing  from  the  eggs.  The  insect  is  very 
fond  of  using  the  tops  of  corn-stalks  for  the  same  purpose. 
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NEUROPTERA. 

CORYDALUS CORNXJTUS,  L.  (Rep.  V,  p.  141 ;  IX,  p.  125) — For  additional  facts  relating 
to  the  early  larval  stages,  see  my  notes  on  the  ^*  Larval  Characteristics  of  Corydalus 
and  Chauliodes  and  on  the  development  of  Corydalus  comatos  (Proc.  Am.  Ass.  Adv» 
So.,  1878). 

MITES. 

Trombidium  sericeum  Say  (Rep.  VII,  p.  175  and  subsequently)— For  the  natural 
history  of  this  species  and  the  specific  identity  with  it  of  the  larval  form  known  as 
Aatoma  gryllaria  LeBaron,  and  for  further  facts  respecting  the  other  mites  mentioned 
in  the  Report,  see  my  remarks  in  the  Transactions  of  the  Academy  of  Science  of  Saint 
liOuiSy  ( Vol.  Ill,  p.  cclxvii,  October,  1877)  in  the  American  Naturaliet  for  March,  1878, 
and  in  the  First  Report  of  the  Commission  (p.  306  ff.). 
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Some  systematists  have  questioned  whether  descriptions  of  spedes 
in  Agricaltnral  Beports  should  be  recognized.  While  my  own  yiews  on 
this  subject  are  pretty  freely  expressed  on  page  56  of  my  Third  Missouri 
Beport  and  elsewhere,  the  publication  of  this  Bulletin  affords  a  good 
-opportunity  to  bring  the  descriptions  that  are  scattered  through  the 
nine  volumes  together,  with  such  notes  on  synonymy  as  present  knowl- 
edge suggests,  and  such  corrections  as  are  given  in  the  Errata.  In  the 
earlier  reports  the  measurements  were  expressed  in  inches  and  hun- 
dredths of  an  inch,  while  in  the  later  volumes  the  metric  system  was 
Mopted  as  most  convenient  and  accurate,  and  the  measurements  which 
follow  have  all  been  reduced  to  this  standard.  All  changes  of  this 
<iharacter  or  other  changes  from  the  original  are  included  in  brackets, 
while  the  additional  notes  are  in  Long  Primer  type. 

HYMENOPTBRA. 

PoRizoN  coNOTRACHELi,  N.  SF.—Heod  pitchy-black,  opaque,  the  ocelli  triangularly 
placed  and  close  together ;  eyes  oval,  polishedy  and  black ;  face  covered  with  a  sil- 
very-white pubescence ;  labrum  rufous,  with  yellowish  hairs ;  mandibles  and  palpi, 
pale  yellowish-brown ;  antennse  inserted  in  depressions  between  the  eyes,  reaching  to 
metathorax  when  turned  back,  filiform,  24-Jointed ;  black  with  basal  Joints  6-1  be> 
coming  more  and  more  rufous,  the  bulbus  always  distinctly  rufous ;  bulbus  rather 
longer  and  twice  as  thick  as  Joint  3 ;  Joint  2  about  one-third  as  long.  TKorax  pitchy- 
black,  opaque,  the  sides  slightly  pubescent  with  whitish  hairs,  the  mesothoraz  rounded 
'And  bulging  anteriorly,  the  scutellum  slightly  excavated  and  sharply  defined  by  a 
•carina  each  side ;  metathorax  with  the  elevated  fines  well  defined  and  running  par- 
allel and  close  together  from  scutellum  to  about  one-fourth  their  length,  then  suddenly 
diverging  and  each  forking  about  the  middle.  Abdomen  glabrous,  polished,  very  slen- 
der at  base,  gradually  broader  and  much  compressed  from  the  sides  at  the  apex  which 
is  truncated ;  peduncle  uniform  in  diameter  and  as  long  as  Joints  2  and  t  together ; 
joints  2-5  subequal  in  length ;  color  rufous  with  the  peduncle  wholly,  dorsum  of  joint 
2,  a  lateral  shade  on  Joint  3,  and  more  or  less  of  the  two  apical  Joints  superiorly,  es- 
pecially at  their  anterior  edges,  black ;  venter  more  yellowish :  ovipositor  about  as 
long  as  abdomen,  porrect  when  in  use,  curved  upwards  when  at  rest,  rufous,  with  the 
sheaths  longer  and  black.  Legs,  including  trochanters  and  ooxse  uniformly  pale  yel- 
lowish-brown with  the  tips  of  tarsi  dusky.  WingSf  subhyaline  and  iridescent,  with 
veins  and  stigma  dark  brown,  the  stigma  quite  large,  and  the  two  discoidal  cells  sub- 
equal  and,  as  usual  in  this  genus.  Joining  end  to  end,  but  with  the  upper  veins  which 
separate  them  from  the  radial  cell,  slightly  elbowed  instead  of  being  straight,  thuB 
giving  the  radial  cell  a  quadrangular  rather  than  a  triangular  appearance.  ^  differs 
fjrom  9  only  in  his  somewhat  smaller  size  and  unarmed  abdomen.  Expanse  9  0.32  inch 
£_  gmm]^  length  of  body,  exclusive  of  ovipositor,  0.22  [=  5.5'"™]  j  expanse  ^  0.28  [  = 
7°»"],  length  0.18  [  =  4.5'"'"]. 

Described  from  3  9  9,1,^  bred  May  26th-28th,  1870,  from  cocoons  received  from  I>r. 
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I.  P.  Trimble,  of  New  Jersey,  and  1 9  subsequently  received  from  the  same  gentleman — 
all  obtained  from  larv»!  of  Conotrachelus  nenuphar. 

As  I  am  informed  by  Mr.  E.  T.  Cresson,  of  Philadelphia,  who  pays  especial  atten- 
tion to  the  classification  of  the  Ichneumonidaif  it  mi^ht  more  properly  be  referred  to 
Holmgren's  genus  TheraiJochuSj  which  differs  from  Porizon  in  the  greater  distance  be- 
tween the  antenme  at  base,  and  in  the  venation  of  the  wing. — [Third  Rept.,  p.  28, 
Fig.  9. 

LiMNERiA  LOPHYRI,  N.  Sp.—  9 ,  length  0.30—0.35  inch  [7.5— 8.7"»"»].  Head  and 
thorax  black  with  silvery  white  pile.  Antennte  piceous,  more  than  half  as  long  as 
body ;  but  slightly  paler  t-oward  tip ;  bulbus  either  yellowish  or  rufous.  Ocelli  either 
rufous  or  black.  Mandibles,  palpi,  front  and  middle  coxte  trochanters  and  tibiip,  pale 
yellow.  Tegulip  almost  white.  Abdomen,  with  faint  pile,  rufous,  the  petiole  and 
sides  of  next  joint  usually  blackish.  Hind  legs  rufous,  the  base  of  tibije  and  of  tarsi 
paler. 

^  somewhat  smaller,  and  with  more  black  on  the  abdomen. 

Four  ^  %  12  9  's  bred  from  larvie  of  Lophyrus  Abhotii. — [Ninth  Rept.,  p.  32. 

Hemiteles  (?)  Cressonh,  [N.  Sp.]—  ^—Length  0.25 [G"""].  Black,  opaque,  head 
transversely-subquadrate ;  face  clothetl  with  pale  glittering  pubescence;  spot  on 
mandibles,  palpi,  scape  of  autonme  in  front  and  the  teguhe,  white;  eyes  large,  ovate; 
antenme  longer  than  head  and  thorax,  slender,  black ;  thorax  closely  and  minutely 
punctured;  mesothorax  with  a  deeply  impressed  line  on  each  side  anteriorly;  scutel- 
lura  convex,  closely  punctured,  deeply  excavated  at  base;  metathorax  coarsely  sculp- 
tured, truncate  and  excavated  behind,  the  elevated  lines  sharply  defined,  forming  an 
irregularly  shaped  central  area,  and  a  triangular  one  on  each  side  of  it,  the  outer  posterior 
angle  of  which  is  prominent  and  subacute ;  wings  hyaline,  iridescent,  nervures  black- 
ish, stigma  large,  areolot  incomplete,  the  outer  nervure  wanting ;  legs  pale  honey- 
yellow,  coxaB  paler,  tips  of  posterior  femora,  and  their  tibije  and  tarsi  entirely  black- 
ish ;  abdomen  elongate  ovat«,  flattened,  petiolated,  the  fii-st  segment  flat,  gradually 
dilated  posteriorly,  somewhat  shining,  and  indistinctly  longitudinally  aciculate ;  the 
two  following  segments  opaque,  indistinctly  sculptured  ;  remaining  segments  smooth 
and  shining. — [First  Rept.,  p.  177.    Figured  at  PI.  II,  Fig.  7. 

Hemiteles  (?)  thyridopterigis,  N.  Sp. —  9  Length  0.36  [inch  =  Q*"*"] ;  expanse 
0.50  [inch=l2.5'»°»].  Ferruginous,  opaque.  Head  transverse,  rather  broader  than 
thorax,  the  front  much  depressed ;  face  prominent  centrally  beneath  antennae,  closely 
punctured,  thinly  clothed  with  pale  pubescence ;  olypeos  and  cheeks  shining ;  tips  of 
mandibles  black ;  antennsB,  long,  slender,  filiform,  ferruginous,  blackish  at  tips ;  thorax 
rugose;  scutellum  prominent,  with  sharp  lateral  margins ;  metathorax  prominent,  quad- 
rate, abrupt  laterally  and  posteriorly,  finely  reticulated  and  pubescent,  the  upper 
posterior  angles  produced  on  each  side  into  a  long,  divergent,  flattened,  subacute 
spine ;  disk  with  two  longitudinal  carime,  from  which  diverges  a  central  transverse 
carina ;  tegnlaj  piceous ;  wings  hyaline,  subiridescent ;  a  narrow,  dark  fuliginous  band 
crosses  the  anterior  pair  a  little  before  the  middle,  and  a  broad  band  of  same  color  be- 
tween middle  and  apex,  this  band  having  a  median  transverse  hyaline  streak ;  areolet 
wanting,  second  recurrent  nervure  straight,  slightly  oblique ;  apex  of  posterior  wing 
fuscous ;  legs  long  and  slender,  ferruginous,  more  or  less  varied  with  fuscous ;  pos. 
tenor  coxie,  tips  of  their  femora,  and  their  tibite  and  tarsi,  fuscous ;  base  of  foul 
posterior  tibire  more  or  less  whitish,  forming  a  rather  broad  annulus  on  posterior  pair; 
abdomen  petiolated,  subconvex,  densely  and  finely  sculptured,  blackish,  baial  segment 
tinged  with  reddish,  the  second  and  third  segments  distinctly  margined  at  tip  witli 
whitish ;  apical  segments  smooth  and  shining,  thinly  pubescent ;  ovipositor  half  as 
long  as  abdomen,  sheaths  blackish. 

^  .—Not  at  all  like  the  9 .  Length  0.33  [inch  =8""'],  expanse  0.44  [inch  =11™'"]. 
Long,  lender,  black,  polished,  without  distinct  punctures,  thinly  clothed  with  white 
pubescence ;  palpi  white ;  antennaj  long,  slender ;  scape  reddish ;  mesothorax  gibbous, 
with  two  deeply  impressed  longitudinal  lines;  metathorax  with  well-defined  eJcyajtedl 
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•  lines,  forming  several  irregular  areas ;  sides  rugnlose,  apex  without  spines  or  tuber- 
cles; tegulse  white;  wings  whitish-hyaline,  subiridescent,  the  nervures  and  stigma 
white,  subhyaliue,  nenration  as  in  $ ;  legs  long,  slender,  pale  honey-yellow ;  coxie, 
posterior  trochanters,  apex  of  their  femora,  and  their  tibiae  and  tarsi,  blackish; 
base  of  posterior  tibiie  with  a  white  annulus;  abdomen  long,  slender,  fattened,  peti- 
olated,  smooth  and  polished,  the  apical  margin  of  second  segment  being  narrowly 
whitish. 

Described  from  four  $  and  one  <^  specimens  bred  from  the  same  [Thyridopteryx] 
cocoon. — [First  Rept.p.  150.    Figured  at  PI.  II,  Figs.  11,  12. 

The  species  is  quite  commoii.  in  Wasliiugtou,  D.  C,  and  is  often  at- 
tacked by  a  secondary  Chalcid  parasite. 

BtiCROG ASTER  LiMRXiTiDis,  N.  Sp.—  ^  $ .  Length  0.09  inch  [  =  2 J*""'].  Color  pitchy- 
black.  Antennse  black,  about  as  long  as  body;  palpi  whitish.  Thortuc  minutely 
|>unctured.  Abdomen  with  the  two  or  three  basal  joints  emarginate  and  rugose,  the 
terminal  joints  smooth  and  polished.  Legs  dusky ;  front  and  middle  femora  yellow- 
ish, hind  femora  black;  front  and  middle  tibij©  yellowish,  bind  tibiie  with  terminal 
half  dusky,  but  the  spur  pale ;  front  and  middle  tarsi  yellowish  tipped  with  dusky, 
hind  tarsi  dusky  above,  paler  below.  TFings  hyaline,  iridescent,  the  nervures  and 
stigma  black  or  dark-brown,  the  radial  nervnle,  the  cubital  nerviiles  and  the  exterior 
nerrule  of  the  discoidal  cell,  sub-obsolete. 

Described  from  6  9 , 1  <^  ,  bred  from  larvie  of  lAmenltU  dUippua. — [Third  Rept.,  p^. 
158, 159. 

The  Specimens  referred  to  in  connection  with  this  description  as  bred 
from  Gelechia  galkcsolidaginis  prove  to  belong  to  a  distinct  species. 
Both  species  belong  to  the  genus  Apanteles  Forst.  as  at  present  accepted. 
See  my  ^' Notes  on  K.  A.  Microgasters  ^  (Trans.  Ac.  Sc.  St.  Louis,  IV, 
Anthor^a  separata j  p.  13.) 

MiCRoriASTER  GELECHi^:— Length  0.20  [=5'"™]  ^  9  .—Black,  clothed  with  a  short, 
thin,  glittering,  whitish  pubescence,  most  dense  on  the  face,  which  latter  is  closely- 
punctured;  occiput  and  cheeks  shining;  mandibles  rufopiceous;  palpi  whitish;  eyes 
pubescent ;  antennae  as  long  as  the  body  in  <? ,  shorter  in  9  >  IB-jointod ;  thorax  shin- 
ing, feebly  punctured,  mesothorax  closely  and  more  strongly  punctured,  with  a  deeply 
impressed  longitudinal  line  on  each  side  over  base  of  wings ;  scutellum  smooth  and 
polished,  the  lateral  groove  broad,  deep,  arched  and  crenulated;  metathorax  opaque, 
densely  rugose,  with  a  sharp,  central,  longitudinal  carina,  and  a  smooth,  flat,  trans- 
verse carina  at  base ;  tegulro  testaceous,  wings  hyaline,  iridescent,  apex  smoky,  ner>'- 
ures  blackish,  areolet  complete,  subtriangular,  radial  nervure  indistinct;  legs  pale 
honey-yellow,  coxjp  blackish,  pale  at  tips,  middle  pair  in  9  concolorous  with  legs;  ab- 
domen with  the  two  basal  segments  densely  rugose  and  opaque,  the  remainder  smooth 
and  shining;  venter  more  or  less  varied  with  pale  testaceous. — [First  Rept.,  p.  178. 

This  is  a  true  Microgaster. 

Perilitus  ixdagator,  N.  Sp— Imago—  9 ,  ifeo/I  almost  glabrous,  transverse,  deep 
honey-yellow,  the  trophi  pale,  except  the  tips  of  jaws,  which  are  dusky ;  ooeUi  touch- 
ing each  other,  black;  eyes  black,  vory  large,  occupying  nearly  the  whole  side 
of  face,  and  with  a  few  very  short  hairs;  antennae  with  about  24  joints,  pale  fus- 
cous ;  reaching,  when  turned  back,  to  about  the  middle  of  abdomen.  Thorax  honey- 
yellow  beneath  and  very  slightly  pubescent ;  very  finely  punctured  and  slightly  pu- 
bescent above ;  prothorax  honey-yellow  and  prominently  convex ;  mesothorax  with 
lateral  and  posterior  sutures  black ;  metathorax  black.  Abdomen  with  the  pedicel 
black  and  slightly  punctured;  depressed,  narrow  at  base,  widening  behind,  slightly 
pubescent  above ;  the  other  joints  glabrous,  polished,  deep  honey-yellow,  the  second 
joint  largest  and  as  long  as  all  the  subsequent  ones  together ;  ovipositor  extending 
about  the  length  of  the  abdomen  beyond  its  tip,  rufous  with  the  sheaths  black.    Leg$ 
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pale  honey-yellow,  the  tarai,  especially  at  tips,  slightly  dusky,  the  hind  femora  and 
tlbisB  a  little  dusky  towards  tips,  and  a  narrow  rufous  ring  at  base  of  former.  Wings 
hyaline,  iridescent ;  veins  brown ;  dtigma  honey-yellow,  with  an  opaque  brown  cloud; 
two  cubital  cells,  the  outer  small,  sub-quadrate ;  the  ra<lial  large ;  one  discoidal,  long 
and  narrow.  Length,  exclusive  of  ovipositor,  0.18  inch  [=  4.5""]. 
Described  from  1  $  bred  from  Acrohaeia  juglandiSj  LeB. — [Fourth  Rept.,  p.  43. 

Spathius  trifasciatl'S,  N.  Sp.—  $ .  Average  length,  0.18  inch  [=  4.5"™].  Color, 
light-brown.  Head  pubescent,  palpi  long  and  pale ;  eyes  black ;  ocelli  black,  con- 
tiguous ;  antennae  smooth,  pale,  and  reaching  to  second  abdominal  joint.  Thorax  with 
sutures  dark-brown ;  legs  more  or  less  dusky,  the  tarsi  (except  at  tip)  an  annulus  at 
base  of  tibise,  and  the  trochanters,  pale ;  wings  fuliginous,  with  a  white  fascia  at  base^ 
at  tip  and  across  outer  middle  of  front  wing,  including  the  inner  half  of  stigma,  the 
outer  half  of  which  is  dark-brown ;  middle  fascia  most  clearly  defined.  Abdomen 
sUghtly  pubesceut  at  sides  and  tip ;  first  joint  pale,-  petiolate,  and  with  short  and  lon- 
gitudinal aoiculations  above ;  second  joint  pale  above,  the  others  more  or  less  brown ; 
ovipositor  pale,  dusky  at  tip,  and  long  as  abdomen. 

One  bred  specimen. 

^  — ^Diflfers  in  being  much  darker  colored,  the  head,  thorax  and  femora  being  brown, 
and  the  metathorax  and  base  of  first  abdominal  joint  black. 

One  bred  specimen. — [Fifth  Rept.,  p.  106. 

Bracon  charus,  N.  sp.— 9  Length  of  body  0.35  inch  [=8.7""];  of  ovipositor 
0.40  inch  [=  10""];  expanse  of  wing  0.65  inch  [  =16™"].  Colors  black  and  deep  rufous. 
Head,  thorax,  legs  and  antenna)  polished  black,  the  legs  and  sides  of  head  and  thorax 
with  a  fine  grayish  pubescence ;  trophi  also  black.  Abdomen  uniformly  deep  rufous. 
Terebra  of  ovipositor  pale  yellow,  the  sheaths  black  and  very  faintly  pubescent.  Wings 
deep  fuliginous  with  a  faint  zig-zag,  clear  line  across  the  middle  from  the  stigma. 

.Described  from  7  $'»,  all  bred  from  Chrysobothris  feinorata, — [Seventh  Rept.,  p.  75. 
Fig.  13. 

Bracon  scolytivorus.  Cress.—  ? — Black,  shining,  metathorax  and  base  of  abdo- 
men pubescent;  face,  anterior  orbits,  lower  half  of  cheeks,  clypeus,  mandibles,  except 
tips,  palpi,  t^guho,  legs,  including  coxjp,  and  abdomen,  honey -yellow,  the  latter  darker ; 
posterioi;  coxie  sometimes  dusky ;  antenme  at  base  beneath,  dull  testaceous ;  wings 
fuliginous,  apical  half  paler,  iridescent ;  abdomen  shining,  first  segment  whitish  later- 
ally, the  base  and  disc  sometimes  dusky ;  base  of  second  segment  with  a  large  subtri- 
angular  flattened  space  inclosed  by  a  deep  groove,  the  posterior  side  of  which  is  generally 
blackish;  ovipositor  longer  than  abdomen ;  sheaths  black;  length,  .15 — .17inch[=: 
3| — 4i""]. 

^ — More  pubescent ;  posterior  coxte  blackish,  also  the  femora  above,  especially  the 
posterior  pair ;  posterior  tibiae  dusky ;  abdomen  black,  polished ;  apex  of  first,  basal 
half  of  second,  and  sides  of  apical  segments  more  or  less  honey -yellow ;  sides  of  basal 
segment  whitish ;  wings  paler ;  abdomeu  narrower  and  rather  more  convex ;  length, 
.16  inch  [=4""]. 

Three  <J,  three  $  specimens. — [Mr.  E.  T.  Cresson,  in  Fifth  Rept.,  p.  106. 

SiGALPHUS  cuRCULiONis,  Titch— Imago. — Head  black,  sub-polished,  and  sparsely 
covered  on  the  face  with  short  whitish  hairs;  ocelli  touching  each  other;  labrum  and 
jaws  brown ;  palpi  pale  yellow ;  antennae  (Fig.  7,  c)  27-joint«d,  filiform,  reaching,  when 
turned  back,  to  middle  joint  of  abdomen  and  beyond,  the  bulbns  and  small  second  joint 
rafous  and  glabrous,  the  rest  black  or  dark  brown,  though  .3-10  in  many  specimens  are 
more  or  less  tinged  with  rufous ;  3-14  very  gradually  diminishing  in  size  ;  14-27  sub- 
equal.  Thorax  black,  polished,  the  metathorax  distinctly  and  broadly  punctate,  and 
the  rest  more  or  less  distinctly  punctate  or  rugose,  with  the  sides  sparsely  pubescent. 
Abdomen  pitchy-black,  flattened,  the  dorsum  convex,  the  venter  concave,  and  the  sides 
narrow-edi^d  and  slightly  carinat^ ;  the  three  joints  distinctly  separated  and  of 
4ibout  equal  length;  the  first  joint  having  two  dorsal  longitudinal  caring  4^Tlf^V^ 
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middle ;  all  densely  marked  with  very  fine  longitudinally  impressed  lines,  and  sparsely 
pubescent ;  (Dr.  Fitch  in  his  description  published  in  the  Country  Gentlemany  under 
date  of  September,  1859,  states  that  these  lines  leave  '^  a  smooth  stripe  along  the  middle 
of  its  second  segment  and  a  large  smooth  space  on  the  base  of  the  third ; "  which  is 
true  of  a  few  specimens,  but  not  of  the  majority,  in  which  the  impressed  lines  gener- 
ally cover  the  whole  abdomen. )  Ovipositor  longer  than  abdomen,  but  when  stretched 
in  a  line  with  it,  projecting  backwards  about  the  same  length  beyond ;  rufous,  with 
the  sheaths  black.  Legs  pale  rufous,  with  the  upper  part  of  hind  tibise  and  tarsi,  and 
sometimes  the  hind  femora,  dusky.  TVings  subhyaline  and  iridescent,  the  veins  pale 
rufous,  and  the  stigma  black.  Length  $ ,  0.15-0.16  inch  [ =3.7-4™™],  expanse  0.30  [  ^ 
7.5  ™™] ;  ^  differs  only  in  his  somewhat  smaller  size  and  in  lacking  the  ovipositor. 
In  many  specimens  the  mesothorax  and  the  eyes  are  more  or  less  distinctly  rufous. 

Described  from  50  9  9 ,  10  <J  <? ,  bred  June  23d-July  29th,  1870,  from  larvae  of  Conotra- 
chelus  nenuphar y  and  2  9  9  obtained  from  Dr.  Fitch. 

Larva  (Fig.  8,  a) — ^AVhite,  with  translucent  yellowish  mottlings. 

Pupa  (Fig.  8,  c  9) — 0.17  inch  [=4i™™]  long;  whitish,  the  members  all  distinct, 
the  antennte  touching  hind  tarsi,  the  ovipositor  curved  round  behind,  reaching  and 
touching  with  its  tip  the  third' abdominal  joint,  which  afterwards  forms  the  apical  joint 
of  imago;  five  ventral  joints,  which  in  the  imago  become  much  absorbed  and  hidden, 
being  strongly  developed. 

Cocoon  (Fig.  c,  h) — Composed  of  one  layer  of  closely  woven  yellowish  silk. 

Variety  rufus — Head,  thorax,  and  most  of  the  first  abdominal  joint  entirely 
ufous,  with  the  middle  and  hind  tibite  dusky,  and  the  ovipositor  three  times  as  long 
as  abdomen  and  projecting  more  than  twice  the  length  of  the  same  beyond  its  tip. 

Described  from  three  9  9  hred  promiscuously  with  the  others.  This  variety  is 
slightly  larger  and  differs  so  remarkably  from  the  normal  form  that,  were  it  not  for 
the  absolute  correspondence  in  all  the  sculpturing  of  the  thorax  and  body,  and  in  the 
venation  of  the  wings,  it  might  be  considered  distinct.  The  greater  length  of  the 
ovipositor  is  very  characteristic,  and  accompanies  the  other  variation  in  all  three  of 
the  specimens. — [Third  Rept.,  p.  27.    Fig.  7. 

EuRYTOMA  BoLTERi,  N.  Sp. —  9  Length  0.18  inch  [=4.5  ™™].  Antenme  "black,  not 
much  longer  than  the  face,  perceptibly  thicker  towards  the  end,  and  apparently  10- 
Jointed,  though  the  three  terminal  joints  are  almost  always  confluent.  Dimensions  and 
appearance  of  joints,  represented  in  the  annexed  Figure  97,  a.  Head  and  thorax  rough- 
punctured  and  finely  bearded  with  short,  stiff  gray  hairs.  Abdomen  about  as  long  as 
thorax,  scarcely  so  broad,  viewed  from  above,  but  wider  viewed  laterally ;  highly 
polished,  smooth  and  black,  the  three  terminal  segments  with  minute  stiff  gray  hairs 
along  the  sutures ;  visibly  divided  into  seven  segments,  the  four  anterior  ones  of  about 
equal  length,  the  two  following  shorter,  and  the  terminal  one  produced  into  a  point. 
Legs  fulvous  with  the  oojrrp,  [trochanters],  thighs  and  more  or  less  of  the  shanks  black- 
ish-brown. Wings  perfectly  transparent,  glossy,  colorless,  and  with  the  nerves  very 
faint. 

i  Measures  but  0.14  inch  [=  3.5™™],  and  differs  in  the  antennsp,  being  twice  as  long 
as  the  face,  in  their  narrowing  towards  the  tip  and  in  being  furnished  with  whorls  of 
long  hairs.  The  number  of  joints  are  not  readily  made  out,  and  I  have  consequently 
presented  at  Figure  97,  6,  a  magnified  figure.  His  body  is  but  half  as  wide  and  half  a^ 
long  as  the  thorax  viewed  from  above,  and  not  quite  as  broad  as  the  thorax,  viewed 
laterally ;  it  it  also  lacks  the  produced  point  of  the  $ .  His  wings  are  also  cut  off  more 
squarely  and  more  distinctly  nerved. — [First  Rept.,  p.  187.    PI.  II,  Fig.  9. 

For  further  descriptive  details  see  Walsh's  posthumous  paper  on  the 
JEiirytomides  {Am.  Ent  II,  p.  29S-9),  where  the  insect  is  looked  upon  as 
a  variety  oiExirytoma  diastroiyhi. 

[Trichogramma  minuta,  N.  Sp.]  *  **  *  It  comes  nearest  the  gemis  Tricho^ 
gramma^  Westw.,  and  may  be  provisionally  called  Trichogramma  (?)  minuta.    It  differs 
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firoin  that  genus  and  from  all  other  Ohalcididan  genera  with  which  I  am  a^^'quainted, 
in  the  antennae  being  but  5-jointed  (scape,  plus  4  joints),  the  scape  stout  and  as  long, 
or  longer,  than  joints  2,  3,  and  4  together ;  joints  3  and  4  small  and  together  as  long 
as  joint  2 ;  5  very  stout,  fusiform,  and  as  long  as  2,  3,  and  4  together.  The  legs  have 
the  trochanters  stout  and  long,  the  tibitp  not  quite  so  long  nor  so  stout  as. the  femora, 
and  with  a  long  tooth ;  the  tarsi  are  3-jointed,  with  the  joints  of  equal  length  and  with 
the  claws  and  pulvilli  sub-obsolete.  The  abdomen  is  apparently  6-jointed,  the  basal 
joint  wide,  the  2nd  narrower,  2-5  increasing  in  width  till  5  is  as  wide  as  1.  The  ovip- 
ositor of  $  extends  a  little  beyond  the  apex,  and  starts  from  the  anterior  edge  of  the 
r)th  joint.— [Third  Rept.,  p.  158.     Fig.  72. 

The  species  was  provisionally  referred  to  Trichogramma,  and  I  subse- 
quently proposed  for  it  the  generic  name  Pentarthran  (Record  of  Am. 
Ent.  1871,  p.  8).  Pentharthrum  has,  however,  been  used  by  Wollaston 
in  beetles,  and  until  allied  genera  are  better  characterized  than  at  pres- 
ent, the  old  generic  name  may  be  retained. 

COLEOPTERA. 

Bruchus  fab.*:  N.  Sp.  (Fig.  11),) — General  color  tawny-gray  with  more  or  less  dull 
yeUowish.  Body  black  tinged  with  brown  and  with  dull  yellowish  pubescence,  the 
pygidium  and  sides  of  abdomen  almost  always  brownish.  Head  dull  yellowish-gray 
with  the  jaws  dark  brown  and  palpi  black ;  antenme  not  deeply  serrate  in  9 ,  more  so 
in  ^ ;  dark  brown  or  black  with  usually  5,  sometimes  only  4,  sometimes  4  and  part  of 
5  basal  joints,  and  with  the  terminal  joint,  more  or  less  distinctly  rufous,  or  testaceous, 
the  color  being  so  slight  in  some  specimens  as  scarcely  to  contrast  at  all  with  the 
darker  jointsi  Thorax  narrowed  before,  immaculate,  but  with  the  pubescence  almost 
always  exhibiting  a  single  pale  medio-dorsal  line,  sometimes  three  dorsal  lines,  more 
rarely  a  transverse  line  in  addition,  and  stiU  more  rarely  (two  specimens)  forming  a 
large  dark,  almost  black  patch  each  side,  leaving  a  median  stripe  and  the  extreme 
borders  pale  and  thus  approaching  closely  to  erythrocerus  Dej. ;  base  with  the  edges 
almost  angulated ;  central  lobe  almost  truncate  and  with  a  short  longitudinal  deeply 
impressed  median  line ;  no  lateral  notch ;  scutel  concolorous  and  quadrate  with  the 
bind  legs  more  or  lest  notched.  Elytra  with  the  interstitial  lines  having  a  slight  ap- 
pearance of  alternating  transversely  with  dull  yellowish  and  dusky ;  so  slight  how- 
ever that  in  most  of  the  specimens  it  can  hardly  be  traced :  the  dark  shadings  form  a 
spot  on  each  shoulder  and  three  transverse  bands  tolerably  distinct  in  some,  almost 
obsolete  in  others,  the  intermediate  row  being  the  most  persistent  and  conspicuous : 
between  these  dark  transverse  rows  the  interstices  are  alternately  more  or  less  pale, 
especially  on  the  middle  of  the  3rd  interstitial  lines.  Legs  covered  with  grayish  pubes- 
cence, and  with  the  tibiie  and  tarsi,  especially  of  first  and  second  pair,  reddish-brown ; 
the  hind  thighs  usually  somewhat  darker,  becoming  black  below  and  inside,  and  with 
a  tolerably  long  black  spine  followed  by  two  very  minute  ones.  Length  0.09 — 0.14 
inch[=2i^  —  3.5"""].  Described  from  40  specimens  all  bred  from  different  kinds  of 
beans.    Hundreds  of  others  examined. 

This  insect  has  been  for  several  years  ticketed  in  some  of  the  Eastern  collections  by 
the  name  of  B,  fabWy  or  else,  what  is  worse,  the  corruption  of  it,  fabi.  The  former 
name  has  been  disseminated  by  my  friend  F.  G.  Sanborn  of  Boston,  Massachusetts,  who 
says  that  he  received  the  weevil  thus  named,  together  with  beans  attacked  by  it,  in  the 
year  1852  from  Rhode  Island.  The  name  was  credited  to  Fabricius,  but  I  can  find  no 
notice  in  any  of  the  works  I  possess  of  any  European  Bruohus  fahcSf  and  several  of  my 
Eastern  correspondents  who  have  access  to  large  libraries  have  been  unable  to  find 
any  description  or  allusion  to  a  species  by  that  name.  Dr.  LeConte  has  given  it  the 
MS  name  of  varicornis  but  as  his  description  will  not  appear  perhaps  for  years  to  come 
and  as  no  comprehensive  description  has  yet  been  published,  I  have  deemed  it  advis- 
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able  to  dispel  in  a  measure  the  confusion  that  surrounds  the  nomenclature  of  the  spe- 
cies. There  is  need  of  a  description  of  so  injurious  an  insect,  and  as  fdba  is  not  pre- 
occupied I  adopt  the  name  because  it  is  entirely  appropriate  and  because  it  is  more 
easily  rendered  into  terse  popular  language  than  varicarnis. 

It  resembles  most  closely  of  any  other  species  which  I  have  seen,  the  B,  erythrocerus, 
Dej.,  which,  however,  is  smaller,  and  differs  in  having  a  narrower  thorax  which  has 
light  sides  and  a  dark,  broad  dorsal  stripe  divided  down  the  middle  by  a  pale  narrow 
line ;  erylkroccrus  is  further  distinguished  by  the  antennte  being  entirely  testaceous 
and  the  hind  thighs  more  swollen. 

From  ohsoletna  Say,  faba;  differs  materially :  dhsoUius  is  a  smaller  species,  dark  gray, 
with  the  antennai  all  dark,  the  pygidium  not  rufous,  the  thorax  with  a  i>erceptibly 
darker  dorsal  shade  so  that  the  sides  appear  more  cinereous,  a  white  scutel,  and  each 
interstitial  line  of  the  elytra  with  a  slight  appearance  of  alternating  whitish  and 
dusky  along  its  whole  length  ;  for  though  there  is  nothing  in  Say's  language  to  indi- 
cate whether  it  is  the  interstitial  lines  that  alternate  transversely,  whitish  and  dusky, 
or  each  line  that  so  alternates  longitudinally,  I  And  from  an  examination  of  a  speci- 
men in  the  Walsh  collection,  that  the  latter  is  the  case,  and  so  much  so  that  the  insect 
almost  appears  speckled.  The  two  species  differ  both  in  size  and  color,  though,  as 
Say's  description  is  short  and  imperfect  it  is  not  surprising  that /oft(P  should  have  been 
referred  to  it. 

From  the  European  bean-feeding  Br,  flavimanus  (which  is  apparently  either  a  cleri- 
cal error  for,  or  a  synonym  of  Br,  rufimanusj  SchoBuh.)  as  described  by  Curtis,  it  differs 
notably ;  as  it  does  likewise  from  their  Bi\  aerratuBj  111.,  which  also  attacks  beans. 

Dr.  LeConte,  according  to  Mr.  Rathvon,  was  inclined  to  consider  this  insect  the 
ohsoletM  of  Say,  from  the  fact  that  in  specimens  which  the  latter  gentleman  sent  him, 
the  antennae  were  not  varied  as  in  his  MS.  varkomis,  but  uniformly  black.  A  few 
specimens  which  Mr.  Rathvon  sent  me  nearly  two  years  ago,  taken  froip  the  same  lot 
as  were  those  which  he  forwarded  to  Dr.  LeConte,  were  singularly  enough,  all  decap- 
itated but  two ;  and  these  two  showed  the  varied  antennae.  These  specimens  had  all 
been  kept  in  alcohol,  and  I  am  greatly  inclined  to  believe  that  the  uniformly  dark 
appearance  of  the  antennie  that  was  noticed  by  LeConte  was  the  effect  of  the  aloohol 
on  those  which  naturally  had  the  rufous  joints  but  faintly  indicated.  At  all  events^ 
though  Mr.  Rathvon  tells  me  that  he  found  a  small  proportion  of  beetles  with  dark 
antennae,  after  examining,  at  my  suggestion,  over  two  hundred  specimens  that  had 
thus  been  kept  in  alcohol ;  yet  from  over  one  hundred  specimens  which  he  had  the 
kindness  to  send  me,  I  only  find  (after  thoroughly  drying  them)  three  with  the  ter- 
minal joint  really  as  dark  as  the  subterminal,  and  not  a  single  one  in  which  the  rufous 
basal  joints  cannot  be  more  or  less  distinctly  traced. — [Third  Rept.,  p.  55-56.  Fig.  19. 
Since  the  above  was  written,  Dr.  Horn  has  given  us  a  revision  of  the 
Bruchidw  of  the  United  States  (Trans.  Am.  Eut.  Soc,  Vol.  IV,  1873),  in 
which  he  makes  fahw  a  synonym  of  obsoletm  Say,  expresses  regret  that 
another  synonym  must  be  added  and  states  that  the  ohsoletus  which  I 
referred  to  is  the  tramversus  Say  {=hibi8ci  Oliv.).  This  criticism  is  not 
deserved,  and  while  the  decision  of  one  who  has  done  such  excellent  work 
in  Coleoptera  as  Dr.  Horn  has  will  be  generally  accepted  as  final,  yet  no 
one  can  compare  his  redeseription  of  ohsoletus  with  Say's  description  and 
not  feel  that  the  two  apply  to  different  insects.  Fabw  is  usually  one-third 
larger,  tawny-gray  above  with  varicolored  antennte, concolorous scutel, 
emarginate  behind,  and  rufous  legs  aud  abdomen;  obsoletm^  on  the  con- 
trary, according  to  Say,  is  blackish-cinereous,  the  thorax  cinereous  each 
side,  with  a  whitish  scutel  and  with  the  abdomen  and  legs  not  differing  in 
color  from  the  rest  of  the  body.  Fahcv  breeds  in  beans ;  obsoletmin  the  seeds 
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of  Astragalus.  Indeed  onfe  would  be  fair  more  justified  in  considering  B. 
albosoutellatiis  Horn  a  synonym  of  ohsoletus  Say  than  in  consideriug/aftcp 
a  synonym  of  it,  and  when  the  Bruchus  from  Astragahis  in  the  Eastern 
States  is  bred,  I  fully  expect  Dr.  Horn  to  change  his  mind.  Nor  is  the 
assumption  justifiable  that  the  ohsoletus  referred  to  by  me,  and  destroyed 
in  the  Walsh  collection,  is  hibisci  Oliv.  It  was  far  more  like  albo- 
scutellatus  as  far  as  I  remember,  and  there  is  not  a  character  about  this 
species  which  does  not  accord  with  Say's  description  of  ohsoletus  except 
that  the  scutel  is  described  as  rounded,  while  that  of  ohsoletus  is  de- 
scribed by  Say  as  quadrate.  I  am  of  opinion  that  too  much  stress  has 
been  laid  on  this  difference  by  Dr.  Horn,  as,  when  the  pubescence  is 
separated  behind,  the  scutel  appears  quadrate,  whereas  in  fabce  it  ap- 
pears bifid.  The  scutel  of  alboscutellatus  when  denuded  is  quadrate, 
but  it  is  doubtless  the  clothed  appearance  which  Say  described.  Say, 
as  appears  from  his  text,  had  abundant  material,  and  it  is  assuming  too 
much  to  suppose  that  he  could  overlook  the  striking  differences  in  size 
and  coloration  of /a&rc,  as  above  indicated. 
The  specific  name/aftcp  was  used  by  Brull6  for  Bruvhus  pisorum  Linn. 

Madarus  vitis,  N.  8p. — Lengbh,  exclusive  of  roatrum  0.10  [inch=2.5™™].  Color 
nniformly  rufous,  without  mnotilations,  the  eyes  alone  being  darker.  Highly  polished ; 
rostrum  aFooated,  stout  and  about  as  long  as  thorax ;  thorax  and  body  with  extremely 
miunte  and  distant  punctures,  anterior  margin  of  thorax  abruptly  narrowed,  especially 
laterally,  into  a  ooUar ;  elytra  slightly  undulate,  with  4  distinct  elevations,  one  on  the 
extreme  outer  margin  close  to  the  thorax,  and  one  on  the  middle  of  each,  near  the 
extremity.— [First  Eept.,  p.  132.     Fig.  74. 

For  fiirther  details  as  to  the  synonymy  of  this  insect,  see  American  En- 
tomologist I,  p.  105.  Dr.  LeConte's  description  of  Baridius  sesostris  was 
published  about  three  months  earlier  than  my  own  and  he  subsequently 
(Proc.  Amer.  Phil.  Soc,  Vol.  XV,  1876,  p.  299)  erected  the  genus  Ampe^ 
loglypter  for  this  and  two  other  species,  so  that  Madarus  vitis=AmpelO' 
glypter  sesostris  Lee. 

Analcis  fragari.e,  N.  Sp. — Imago,  (Fig.  14,  6,  c) — Color  deep  cliestnut-hrown,  sub- 
polished,  the  elytra  somewhat  lighter.  Head  and  rostrum  dark,  finely  and  densely 
punctate  aud  with  short  falvous  hairs,  longest  at  tip  of  rostrum ;  antenna)  rather 
lighter  towards  base,  10-jointed,  the  scape  much  thickened  at  apex,  join  2  longest  and 
robust,  3  moderately  long,  4-7  short,  8-10  connate  and  forming  a  stout  club.  Thorax 
dark,  cylindrical,  slightly  swollen  across  the  middle  and  uniformly  covered  with  large 
thimble-like  punctures,  and  with  a  few  short  coarse  fulvous  hairs,  unusually  arranged 
in  three  more  or  less  distinct  longitudinal  lines ;  pectoral  groove  ending  between  front 
legs.  Abdomen  with  small  remote  punctures  and  hairs  which  are  denser  towards 
apex.  Legs  of  equal  stoutness,  and  with  shallow  dilated  punctures  and  uniform  very 
short  hairs.  Elytra  more  yellowiah-brown,  dilated  at  the  lower  sides  anteriorly,  and 
with  about  9  deeply-punctured  strite,  the  strioB  themselves  sometimes  obsolete ;  more  or 
less  covered  with  coarse  and  short  paleyeUow  hairs  which  form  by  their  greater  density, 
three  more  or  less  conspicuous  transverse  bands,  the  first  of  which  is  at  base ;  between 
the  second  and  third  baud,  in  the  middle  of  the  elytron,  is  a  smooth  dark-brown  or 
black  spot,  with  a  less  distinct  spot  of  the  same  color  below  the. third,  and  a  still  less 
distinct  one  above  the  second  band.     Length  0.16  inch  [=4"*'"]. 

Described  from  four  specimens  bred  from  strawberry-boring  larv'te.     The  black  spots 
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on  the  elytra  are  quite  distiuct  and  conspicuous  on  two  specimens,  less  so  on  one,  and 
entirely  obsolete  on  the*  other. 

LarvUf  (Fig.  14  a) — White  with  back  arched  Lamellicorn-fashion.  Head  gamboges 
yellow,  glabrous,  with  some  faint  transverse  striations  above  mouth ;  mandibles  rafou- 
tipped  with  black;  labrum  emargiuate,  and  with  palpi,  pale.  A  faint  narrow  dorsal 
vasculer  line.  Legs  replaced  by  fleshy  tubercles.  Length  0.20  inch  [=r5»"™]  when 
stretched  out. — [Third  Rept.,  p.  44.     Fig.  14. 

Say's  generic  name  Tyhderma  having  priority  over  Schonherr's  Anal- 
eiSj  the  name  of  this  insect  becomes  Tylodenna  fragarice, 

LEPIDOPTERA. 

-^GKRIA.  KUBi,  N.  Sp.—//aa<70.— Expanse,  $,  1.00  [inch=25'°'"] ;  9,  1.25  inch 
[=31™'"].  Front  wings  transparent,  with  a  broad  costal  border  extending  half  the 
width  of  wing  at  base,  a  narrow  discal  spot,  and  more  or  less  of  the  tip  dull-ferrugi- 
nous; the  inner  border,  the  inner  longitudinal  vein,  the  intermediate  space  toward 
posterior  angle,  and  sometimes  its  whole  length,  of  the  same  color;  veins  brownish 
within  and  black  without  the  discal  spot.  Hind  wings  perfectly  trans}>arent,  or  rarely 
with  a  few  sparse  ferruginous  scales ;  the  transverse  discal  vein  iiale,  the  others  pale 
at  base,  but  black  toward  extremities ;  costa  narrowly  golden -yellow,  becoming  darker 
toward  apex.  Fringes  dark-brown,  those  of  hind  wings  appearing  darkest  by  virtue 
of  a  dark  wing  border.  Under  surface  somewhat  paler.  Abdomen  stout,  with  a  very 
slight  anal  tuft  in  $ ;  a  stouter  one  in  ^ .  Antennie  blue-black,  not  enlarging  toward 
tip,  quite  pectinate  in  $ .  Palpi,  a  narrow  ring  around  neck,  the  sides  of  the  collar, 
a  broad  band  curving  across  tegulio  and  around  the  base  of  wings,  a  faint  line  across 
middle  of  thorax,  two  faint  longitudinal  lines  between  it  and  collar,  legs,  except  outer 
base  (sometimes  whole  length)  of  femora  and  tibije,  hind  third  of  abdominal  joints, 
and'a  dorsal  and  lateral  series  of  abdominal  tufts  or  patches  (the  dorsal  ones,  especiaUy 
on  3d  and  7th  joints,  most  persistent  and  conspicuous) — all  golden-yellow :  the  rest  of 
body  black.  The  orbits  are  of  a  somewhat  paler-yellow,  and  the  face  either  gray  or 
bluish. 

i  differs  from  9  in  the  darker  color  of  primaries,  the  narrower  fringe  of  secondaries, 
the  narrower  ferruginous  spot  at  apex  of  primaries,  the  more  tufted  abdomen,  the 
broader  and  darker  anal  tuft,  and  the  pectinate  antennae. 

Described  from  6  <J's,  6  9's.  bred  from  Rabua,  Ax>proaches  nearest  to  TrodtUium 
marginatum  Harr.,  and  T.  tibiaJe  Harr.,*  from  which  it  differs  in  the  thoracic  marks 
and  the  abdominal  tuft^. 

Zari-a— Length  0.90-1.10  inch  [=22.5-27.5  "»"']  ;  diameter  0.18  [=4. 5"^»»].  Color 
pale-yellow.  Head  dark-brown,  with  a  few  whitish  h^irs;  mandibles  black,  the  other 
trophi  paler.  Cervical  shield  horny,  pale-brown.  Each  joint  with  8  pale,  shiny  pilif- 
erous  spots,  transversely  arranged  on  2,  3  and  12 ;  the  dorsal  4  ciuadrangularly  arranged 
and  the  lateral  2  interrupted  by  stigmata  on  all  the  others.  Thoracic  legs  slightly 
tinged  with  brown  ;  iirolegs,  with  the  booklets  dark.  Several  specimens  examined. — 
[Sixth  Rept.,  p.  113.     Fig.  30.. 

ACROXYCTA  POPULi,  N.  Sp.—Xarra— Length  1.50  [inch,  =37°""].  Color  yellowish- 
green,  covered  with  long  soft  bright  yellow  hairs  which  spring  immediately  from  the 
body,  part  on  the  back,  and  curl  round  on  each  side.-  On  top  of  joints  4,  6,  7,  8  and 
11,  a  long  straight  double  tuft  of  black  hairs,  those  on  7  and  8  the  smallest.  Head 
polished  black  with  a  few  white  bristles.  Joint  1  with  a  black  spot  above,  divided 
longitudinally  by  a  i)ale  yellow  line,  giving  it  the  appearance  of  a  pair  of  triangles. 
Joint  2  with  two  less  distinct  black  spots.  Thoracic  legs  black;  prologs  black  with 
brownish  extremities.  Venter  greenish-brown.  Described  from  many  specimens. 
WTien  young  of  a  much  lighter  color,  or  almost  white,  with  the  black  tufts  short  but 

*  Saiiman's  Am.  Journ.  of  Sc.,  XXXVI,  p.  309  (183D). 
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more  coaspicuous,  with  a  distinct  black  dorsal  line,  two  lateral  puridi:*li-browii  bands, 
and  with  hairs  white,  sparse  and  straight. 

Individuals  vary  much:  some  have  a  black  dorsal  line,  some  have  but  three  distinct 
black  tufts;  some  have  a  sixth  tuft  of  black  hairs  on  joiut  9,  and  others  have  a  few 
black  hairs  on  all  but  the  thoracic  joints.  Just  before  spinning  up,  many  of  the  hairs 
are  frequently  lost,  and  the  body  acquires  a  dull  livid  hue. 

Moth. —  9»  front  wings,  white,  finely  powdered  with  dark  atoms  which  give  them  a 
very  pale  gray  appearance ;  marked  with  black  spots  as  follows  :  a  complete  series  of 
small  spots  on  posterior  border  extending  on  the  fringes,  one  between  each  nerve ; 
near  the  anal  angle  between  nerves  1  and  2  a  large  and  conspicuous  spot  bearing  a 
partial  resemblance  to  a  Greek  pdy  placed  sidewise,  and  from  this  spot  a  somewhat 
zigzag  line  running  parallel  with  posterior  border,  but  somewhat  more  arcuated 
towards  costa,  least  distinct  between  nerves  3  and  4,  and  forming  a  large  distinct 
dart-like  spot  between  nerves  5  and  6;  space' between  this  line  and  posterior  border, 
slightly  darker  than  the  rest  of  the  wing-surface  on  account  of  the  dark  atoms  being 
more  thickly  sprinkled  over  it ;  four  costal  marks,  one  subobsolete  in  a  transverse  line 
with  the  reniform  spot,  one  consi)icuous  about  the  middle,  and  in  a  line  with  reniform 
spot  and  anal  angle,  one  about  the  same  size  as  the  last  and  looking  like  a  blurred  X 
about  one-third  the  length  of  wing  from  base,  and  one  subobsolete,  near  the  base  j 
orbicular  spot  flattened  and  well  defined  by  a  black  annulation ;  reniform  spot  indi- 
cated by  a  blurred  black  mark  running  on  the  cross-vein  and  sometimes  somewhat 
crescent-formed;  a  V-shaped  spot  i>ointiug  towards  base  half-way  between  costa  and 
interior  margin,  in  a  transverse  line  with  the  large  costal  spot  which  looks  like  a 
blurred  X ;  a  blurred  mark  in  middle  at  base,  and  lastly  a  narrow  spot  on  the  inferior 
margin,  half-way  between  base  and  anal  angle.  Hind  wings  same  color  as  front 
wings ;  somewhat  more  glossy,  with  the  lunule,  a  band  on  posterior  border  one-fourth 
the  width  of  wing,  and  sometimes  a  narrow  coincident  inner  line,  somewhat  darker 
than  the  rest ;  the  posterior  border  also  with  a  series  of  spots  one  between  each  nerve. 
Under  surface  of  front  wings  pearly-white  with  an  arcuated  brown  band,  most  dis- 
tinct towards  costa,  across  the  posterior  one-third,  all  inside  of  this  band  of  a  faint 
yellowish-brown;  lunule  and  fringe  spots  distinct,  and  with  a  faint  trace  of  the  ^si- 
spot;  hind  wings  uniform  pearly- white  with  a  distinct  and  well  defined  dark  wavy 
line  running  parallel  with  posterior  margin  across  the  posterior  one- third  of  wing,  and 
with  the  lunule  and  fringe  spots  distinct.  Antennje  simple  and  bristle-formed,  gray 
above,  brown  beneath.  Head  thorax  and  body,  both  above  and  below,  silvery-gray. 
Legs  with  the  tarsi  alternately  dusky  and  gray.  <J  differs  from  9  hy  his  somewhat 
stouter  antennje ;  much  narrower  body,  and  narrower  wings  and  ft'inges,  the  front 
wings  having  the  apex  more  acuminate,  and  the  hind  wings  scarcely  showing  the 
darker  hind  border. 

Described  from  2  9  y  2  ^  all  bred.  In  the  ornamentation  of  the  front  wings  this 
species  bears  some  resemblance  to  the  European  species  trident*  and  psi^  but  otherwise 
differs  remarkably,  and  especially  in  its  larval  characters.  It  bears  a  still  closer  re- 
semblance both  in  the  larva  and  imago  state  to  the  pale  variety  of  a  common  species 
known  in  England  as  the  ^* Miller"  {A.  leporiua),  but  judging  from  the  figures  and 
deseription  in  "Newman's  Natural  History  of  British  Moths,"  it  maybe  easily  distin- 
guished from  leporina  by  the  well  defined  orbicular  spot,  by  the  greater  proximity  of 
the  two  large  costal  spots,  by  lacking  a  round  spot  behind  the  disk,  and  by  the  more 
prolonged  apex.  It  differs  also  in  the  larva  state  from  leporina  which  feeds  on  the 
Birch.  It  likewise  closely  resembles  interruptay  though  the  larva?  are  remarkably  dif- 
ferent ;  and  it  also  resembles  hpuuculinaj  the  larva  of  which  is  unknown ;  but  the 
specific  differences  will  be  readily  perceived  upon  comparing  Guende's  descriptions. 
How  near  it  approaches  to  Acronycta  occidentalism  Grote,  it  is  impossible  to  tell,  as  the 
aatlior*s  description  is  exceedingly  brief,  considering  the  number  of  closely  allied 
forms ;  but  as  that  species  has  a  bright  testaceous  tinge  on  the  reniform  spot,  it  evi- 
dently differs  from  mine.    Harris's  Apatela  lAcronycta'\  Americana^  though  very  differ- 
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ent  in  the  imago,  yet  closely  resembles /JoptiZi  in  the  larva  state.  I  have  on  two  occa- 
sions found  the  larva  of  Americana  feeding  on  the  Soft  Maple,  and  it  may  be  distin- 
guished iTom  popuU,  by  its  greater  size ;  by  the  paler  color  of  the  body ;  by  the  hairs 
being  paler,  more  numerous,  shorter  and  pointing  in  all  directions,  especially  ante- 
riorly and  posteriorly  of  each  segment ;  by  having  on  each  of  joints  4  and  6  two  dis- 
tinct long  black  pencils,  one  originating  each  side  of  dorsum,  and  on  joints  11  one 
thicker  one  originating  from  the  top  of  dorsum ;  by  a  substigmatal  row  of  small  black 
spots  (three  to  each  segment,  the  mkldle  one  lower  than  the  others)  and  by  a  trape- 
zoidal velvety  black  patch  starting  from  anterior  portion  of  joint  11  and  widening  to 
anus.— [Second  Kept.,  pp.  120,121.  Figs,  87,88. 

Grote  refers  it,  in  his  List^  to  lepmcuUna  Gn. ;  having,  I  believe,  seen 
the  type.  Guen^e  must  have  had  a  uniformly  colored  and  pale  speci- 
men as  my  typical  specimens  have  a  distinct  orbicular  mark,  deeper 
subterminal  markings  and  tlie  terminal  space  contrasting  by  its  darker 
gray  with  the  rest  of  primaries — all  unmentioued  in  Guen^e's  descrip- 
tion. 

Xylina  cinerea,  N.  Sp.— Xarro — Length  when  full  grown  1.20—1.30  inchea 
[=30 — 32"»°»],  color  shiny  silvery-green  on  the  back,  darker  below.  A  medio-dorsal 
cream-colored  stripe ;  a  subdorsal  one  represented  by  3  or  4  irregularly  shaped  spots 
on  each  joint.  A  broad  deep  cream-colored  stigniatal  line,  with  a  few  green  dents  iu 
it,  extending  to  anal  prolegs.  Four  slightly  elevated  cream-colored  spots,  encircled 
by  a  ring  of  rather  darker  green  than  the  body,  in  the  dorsal  space,  and  in  the  sub- 
dorsal space  there  are  four  or  more  similar  but  smaller  spots.  Venter  glaucous-gray. 
Head  as  large  as  joint  1,  free,  glassy-green  with  white  mottlings  at  sides  and  top,  and 
pearly- white  lips.  Thoracic  legs  whitish.  Prolegs  concolorous  with  venter.  When 
young  the  body  is  darker  and  the  markings  paler.  Described  from  two  living  speci- 
mens. 

Imago  (Fig.  57,  h) — Front  wings,  with  the  ground-color  pale  cinereous  shaded  and. 
marked  either  with  light  brown,  having  a  faint  purplish  tint,  or  with  darker  browu, 
having  a  similar  reflection,  or  with  a  colder  grayish-brown  with  the  faintest  moss- 
green  reflection :  in  the  first  two  cases  the  dark  color  either  blends  and  sufluses  with 
the  ground-color  so  as  to  give  the  wing  a  nearly  uniform  and  smooth  appearance,  or 
else  contrasts  sufficiently  to  bring  out  all  the  marks  distinct ;  in  the  latter  case  (two 
specimens)  the  markings  are  very  distinct  and  the  ground  color  is  whiter  and  more 
irrorate.  In  the  well-marked  specimens  the  usual  lines  are  readily  distinguished,  the 
basal  half  line,  transverse  anterior  and  transverse  posterior  being  quite  wavy,  pale, 
and  bordered  each  side  with  a  dark  shade,  the  median  shade  dark  and  well  defined 
and  the  subterminal  line,  though  sometimes  pale  near  costa,  forming  a  series  of  dark 
angular  spots :  in  the  more  uniform  specimens  these  lines  are  barely  distinguishable 
and  perhaps  the  most  constant  is  the  sub-terminal  which  most  often  takes  the  form  of 
a  series  of  dark  angular  spots :  the  ordinary  spots  have  a  pale  inner  and  a  more  or  less 
distinct  dark  outer  annulation ;  the  orbicular  is  larger  than  the  reniform  and  is  sufli- 
ciently  double  to  take  on  the  form  of  an  8,  the  upi)er  part  of  which  is  always  largest 
and  with  the  interior  si>ace  paler  than  the  general  surface,  while  that  of  the  lower 
part  is  either  concolorous  or  darker ;  the  form  is,  however,  quite  irregular  and  differs 
sometimes  in  the  two  wings  of  the  same  species :  the  reniform  spot  is  generally  well 
definetl,  and  is  either  darker,  or  has  a  tinge  of  reddish-brown,  interiorly :  at  the  base 
of  the  wing  is  a  more  or  less  distinct  pale  space  occupying  the  upper  half,  and  bor- 
dered below  by  a  brown  line  which  is  straight  about  half  its  length  and  then  extends 
upwards  and  outwards  towanls  transverse  anterior.  A  tolerably  distinct  terminal 
line,  with  the  fringes  dark.  In  taking  a  general  view  of  the  varying  specimens  this 
pale  basal  space,  the  pale  ui)per  part  of  the  orbicular  and  the  dark  subterminal  line, 
seem  to  be  the  most  constant  characters  of  the  species.     Uind  icings  gray-brown  in- 
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dining  to  cinnamon-brown,  with  the  posterior  border  but  slightly  darker  and  the 
fringe  paler.  Under  surface  quite  uniform,  that  of  front  wings  being  nacreous  gray 
with  a  faint  discal  spot  and  with  a  narrow  costal  and  broad  terminal  border  of  pale 
fulvous,  dusted  with  purple-gray ;  the  hind  wings  of  this  last  color  with  the  lunula 
and  line  distinct.  Head  nearly  entire,  though  the  quadritid  arrangement  of  the  hairs 
is  traceable ;  palpi  hairy  throughout.  Thorax  quite  square,  of  same  color  as  primaries- 
and  with  the  collar  bordered  behind  with  brown  and  sometimes  the  edges  of  the 
tegnlsB  similarly  bordered.  Abdomen  of  same  color  as  hind  wings  with  lateral  tufts^ 
and  cut  off  squarely  at  apex.    Expanse  1.32 — 1.82  inches  [=34  —  45™™]. 

Described  from  3  specimens  fed  on  grape-vine,  2  on  peaches  and  1  on  Cerds  canadensis. 
Other  captured  specimens  examined. 

This  species  is  the  analogue  of,  and  very  closely  resembles  the  European  Xylina  oon- 
formiSj  which  is  known  under  various  synonyms.  A  specimen  sent  to  Mr.  P.  C.  Zeller 
of  Stettin;  Prussia,  was,  however,  pronounced  distinct.  The  well-marked  irrorate 
form  still  more  closely  resembles  Guen^e's  oinerosa  found  in  Switzerland,  and  which  he 
himself  thinks  may  prove  to  be  a  variety  of  oonformis.  The  more  I  study  the  speoies 
of  the  NocTUiDJE  as  they  occur  in  nature,  the  more  I  am  struck  with  their  great  vari- 
ability, and  there  can  be  no  doubt  that  many  of  the  so-called  species  will  turn  out  to 
be  but  varieties  when  we  better  understand  them.  In  this  large  family  none  but  the 
more  strikingly  marked  species  should  ever  be  describetl  without  an  accompanying 
description  of  their  preparatory  states  and  of  their  principal  variations.  I  am  unac- 
quainted with  any  of  Walker's  species  except  auboostalis,  which  is  very  different,  and 
if  this  should  prove  to  be  a  synonym  of  any  of  them  the  fault  must  be  laid  to  the 
difficulty  under  which  the  naturalist  in  the  Western  States  labors  for  want  of  proper 
libraries  to  refer  to.  It  differs  essentially  from  Grote's  Bethunei  and  oapax  as  described 
and  illustrated  in  Volume  I  of  the  Transacticms  of  the  American  Entomological 
Society.  I  am  informed  by  Mr.  [J.  ]  A.  Lintner  of  Albany,  N.  Y.,  that  Dr.  A.  Speyer  of 
Rhoden,  FUrstenthum  Waldeck,  Prussia,  who  gives  much  attention  to  the  Noctuidce, 
has  it  marked  Celwna  ohlonga  in  his  MS.,  but  the  insect  evidently  does  not  belong  to 
that  genus,  and  as  the  German  pronunciation  of  Xylina  much  resembles  the  English 
pronunciation  of  Celwna,  the  reference  to  the  latter  is  doubtless  due  to  a  verbal  mis- 
understanding.— [Third  Rept.,  pp.  135, 136.     Fig.  57. 

Now  referred,  in  Grote's  Li%t  of  Noctuidw  of  N.  A.,  to  Hiibner's  genus 
Lithophane. 

Amphipyra  C0NSPER8A,  N.  S]}.—Larm. — Found  full  grown  July  2,  1887,  on  Hazel. 
No  pyramidal  hump,  and  of  a  uniform  emerald-green,  the  dorsal  palpitations  visible 
and  the  stigmata  pale,  with  a  black  annulation,  but  with  no  other  markings  either  on 
the  head,  body,  or  legs. 

Imago — Like  pyramidoides  in  every  particular  except  that  the  brown  of  front  wings 
is  almost  uniformly  spattered  over,  more  or  less  suffusely,  with  pale-grayish  spots,  so 
that  no  regular  marks  appear.  The  costal  marks  are,  however,  tolerably  distinct  as 
in  pyramidoideSf  and  by  careful  examination  and  comparison  traces  of  the  more  con- 
spicuous marks  of  that  species  may  be  discerned. 

Described  from  one  $  bred  July  31. — [Third  Rept.,  p.  75. 

Aa  remarked  at  the  time,  the  specimen  from  which  the  description 
was  made  was  a  bred  one  and  perfect.  Grote,  in  his  List  of  NoctuicUvj 
considers  it  simply  an  aberration  of  pyramidoides^  but  this  can  hardly 
be  the  case,  as  the  larva  also  shows  diflferences. 

Agrotis  SCANDEN8,  N.  Sp. — larra.— Average  length  when  full  grown  1.40  [inch,. 
=  35™"*].  Ground-color  very  light  yellowish  gray,  variegated  with  glaucous  in  the 
shape  of  different  sized  patches,  which  are  distinctly  see  nunder  the  lens  to  be  sepa- 
rated by  fine  lines  of  the  light  ground-color.    A  well-defined  dorsal  and  less  distinct 
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sabdoTAal  and  stigmatal  line,  caused  by  these  patches  becoming  larger  and  ddrker ; 
another  and  still  less  distinct  line  of  the  same  kind  under  atigmata.  The  dorsal  line 
frequently  with  a  very  fine  white  line  along  its  middle,  especially  at  sutures  of  seg- 
ments. Piliferous  spots  in  the  normal  position ;  those  above  black,  those  at  the  sides 
lighter.  Stigmata  black.  Head  and  cervical  shield  tawny,  the  latter  with  a  small 
black  spot  each  side,,  the  former  with  two  iu  front,  and  two  eye-spots  each  side.  Cau- 
dal plate  tawny,  speckled  with  black.  Venter  and  legs  glaucous.  Bristles  fine  and 
small.  Filled  with  food  it  wears  a  much  greener  appearauce  than  otherwise,  while 
when  young  it  is  of  a  more  uniform  dirty  whitish-yellow,  the  lines  less  distinct  but 
the  piliferous  spots  proportionately  larger.     Head  quite  variable  in  depth  of  shade. 

Perfect  J/weo*.— Average  length  0.70  [inch,  =  17.5'"'"] ;  alar  expanse  1.50  [inch,  = 
37mm  j^  General  color  of  fore  wings  very  light  pearly  bluish-gray,  with  a  perceptible 
deepening  posteriorly.  Quite  variable,  sometimes  of  a  more  decided  blue,  at  others 
inclining  to  buff  as  in  Lcucania  unipuncta^  Haw.  Markings,  when  distinct,  as  in 
Plate  1,  Figures  5  and  6.  With  the  exception  of  the  reniform  spot  and  subtermiual 
line,  however,  they  are  usually  distinct  only  on  costa,  being  either  indistinct  or  en- 
tirely obsolete  on  the  rest  of  the  wing.  The  subterminal  line  is  light,  with  a  more 
or  less  dark  diffuse  shade  each  side,  which,  in  some  instances,  forms  into  sagittate 
spots.  A  black  stain  at  the  lower  part  of  reniform  spot  forms  a  most  distinctive 
character.  Hind  wings  very  pale  and  lacking  the  bluish  cast  of  fore  wings ;  lunule 
distinct,  and  a  dark  shade,  enclosing  a  lighter  mark,  as  in  Heliothia,  along  posterior 
margin.  Eyes  dark ;  head  and  thorax  same  as  fore  wings ;  abdomen  same  as  hind 
wings.  The  whole  under  surface  the  same  as  hind  wings  above,  the  lunules  and  arcu- 
ated bands  faintly  traced,  the  fore  wings  having  a  darker  shade  in  the  middle. 

Described  from  30  bred  specimens.— [First  Rept.,  pp.  78-79.    PI.  1,  Figs.  5,  6. 

Agrotis  Cochranii,  Riley— /ma^o. — Fore  wings  of  a  light  warm  cinereous,  shaded 
with  Vandyke  brown  and  umber,  the  terminal  space,  except  at  apex,  being  darker  and 
smoky.  Basal,  middle  and  limbal  areas  of  almost  equal  width,  the  middle  exceeding 
somewhat  the  others.  A  geminate  dark  basal  half-line,  usually  quite  distinct. 
Transverse  anterior  geminate,  dark,  somewhat  irregularly  undulate,  and  slightly 
obliquing  outwards  from  costa  to  interior  margin.  Transverse  posterior  geminate, 
the  inner  line  being  dark,  distinct  and  regularly  undulate  between  the  nerves,  while 
the  outer  line  is  plain  and  much  paler;  it  is  arcuated  superiorly  and  inversely  obliques 
for  two-thirds  its  width.  Orbicular  and  reniform  spots  of  normal  shape,  having  a  fine, 
dark  annulation,  which  is  however  obsolete  in  both,  anteriorly ;  the  orbicular  is  con- 
colorous  with  the  wing,  whilst  the  reniform  has  a  dark  inner  shade  with  a  central 
light  one,  and  forms  with  the  transverse  posterior  a  somewhat  oval  spot  which  is  also 
dark.  Median  shade  dark  and  distinct  interiorly,  shading  off  and  becoming  indistinct 
in  center  of  wing,  and  quite  dark  between  the  two  spots,  giving  them  a  fair  relief. 
JSubterminal  line  single,  light,  acutely  and  irregularly  dentate,  with  an  inner  dark 
shade,  but  warmer  than  that  of  terminal  space.  Terminal  line  very  fine,  almost  black, 
slightly  undulate.  Fringes  of  same  color  as  wing,  with  a  light  central  line,  having 
an  outer  dark  coincident  shade.  A  dark  costal  spot  in  basal  area ;  at  termini  of  the 
usual  lines,  and  two  light  ones  in  subterminal  space.  In  some  specimens  one  or  two 
fine  dark  sagittate  marks  are  discernable,  and  also  a  fine  black  claviform  mark.  Hind 
wings :  whitish,  with  a  darker  shade  along  posterior  margin.  Under  surface  of  fore 
wings  somewhat  lighter  than  the  upper  surface  and  pearlaceous  interiorly,  with  a 
smoky  arcuated  band  —  more  definite  near  the  costa  than  elsewhere  —  and  a  tolerably 
distinct  lunule.  Under  surface  of  hind  wings  concolorous;  slightly  irrorate  with 
brown  anteriorly  and  posteriorly,  and  with  an  indistinct  lunule  and  band.  Antenme, 
prothorax,  thorax,  tegulte  and  body  of  same  color  as  primaries,  the  prothorax  having 
a  darker  central  line,  and  in  common  with  the  tegulje  a  carneous  margin.  Under 
surface  lighter  j  legs  with  the  tarsi  spotted. 

This  moth,  in  its  general  appearauce,  bears  a  great  resemblance  to  Hadena  chenopodiif 
but  the  two  are  found  to  differ  essentially  when  compared.    From  specimans  of  H. 
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chenopodiiy  kindly  furnished  me  by  Mr.  Walsh,  and  named  by  Grote,  I  am  enabled  to 
give  the  essential  differences,  which  are:  Ist.  In  A,  CoeAranit,  as  already  stated,  the 
middle  area  exceeds  somewhat  in  width  either  of  the  other  two,  while  in  H.  ohenopodii 
it  is  but  half  as  wide  as  either.  2d.  In  the  Agrotis  the  space  between  the  spots  and 
between  the  reniform  and  transverse  posterior  is  dark,  relieving  the  spots  and  giving 
them  a  light  appearance,  whilst  in  the  Hadena  this  space  is  of  the  same  color  as  the 
wing,  and  the  reniform  spot  is  dark.  The  claviform  spot  in  the  Hadena  is  also  quite 
prominent,  and  one  of  its  distinctive  features,  while  in  the  Agrotis  it  is  just  about  ob- 
solete. 

There  are  specimens  that  seem  to  be  intermediate  between  these  two,  but  all  those 
bred  by  me,  both  male  and  female,  were  quite  constant  in  their  markings,  and  their 
intermediates  will  doubtless  prove  to  be  distinct  species  or  mere  varieties. 

Larva — Length  1.07  inches  [  =  26. S"*""].  Slightly  shagreened.  General  color,  dingy 
ash-gray,  with  lighter  or  darker  shadings.  Dorsum  light,  inclining  to  flesh  color,  with 
a  darker  dingy  line  along  its  middle.  The  sides,  particularly  along  the  sub-dorsal  line 
are  of  a  darker  shade.  On  each  segment  there  are  eight  small,  black,  shiny,  slightly 
elevated  points,  having  the  appearance  of  black  sealing-wax,  from  each  of  which 
.  originates  a  small  black  bristle.  The  stigmata  are  of  the  same  black  color,  and  one  of 
the  black  spots  is  placed  quite  close  to  them  anteriorly.  Head  shiny  and  of  the  same 
dingy  color  as  the  body,  with  two  darker  marks,  thick  and  almost  joining  at  the  upper 
surface,  becoming  thinner  below  and  diverging  toward  the  palpi.  The  upper  surface 
of  first  segment  is  also  shiny  like  the  head.  Ventral  region  of  the  same  dingy  color, 
but  lighter,  having  a  greenish  tinge  anteriorly  and  inclining  to  yellow  under  the  anal 
segment.  Legs  of  same  color.  It  has  a  few  short  bristles  on  the  anterior  and  posterior 
segments. 

Chrysalis,  —  Length  0.70  of  an  inch  [=17.5™™].  Light  yellowish  brown  with  a 
dusky  line  along  top  of  abdomen.  Joints,  especially  of  the  three  segments  immedi- 
ately behind  the  wing-sheaths,  dark  brown.  The  brown  part  of  these  three  segments, 
minutely  punctured  on  the  back.  Eyes  dark  brown,  and  just  above  them,  a  smaller 
brownish  spot.    Two  quite  minute  bristles  at  extremity. 

Described  from  numerous  bre<l  specimens.  —  [First  Rept.,  pp.  75-76.    Fig.  26. 

There  is  little  question  but  that  this  is  the  moth  briefly  characterized 
by  Harris  (Ins.  Inj.  to  Yeg.,  p.  444)  as  Agrotis  inessoria,  an  examination 
of  the  types  confirming  this  view.  A.  repentis  G.  &  R.  and  A.  lycarum 
are  also  conceded  by  Grote  tp  be  synonyms. 

Plusia  brassicjb,  N.  Sp. — Larva  —  Pale  yeUowish  translucent  green,  the  dorsum 
made  lighter  and  less  translucent  by  longitudinal  opaque  lines  of  a  whitish-green ; 
these  consist  each  side,  of  a  rather  dark  vesicular  dorsal  line,  and  of  two  very  fine 
light  lines,  with  an  intermediate  broad  one.  Tapers  gradually  from  segments  1-10, 
descending  abruptly  from  11  to  extremity.  Piliferous  spots  white,  giving  rise  to  hairs, 
sometimes  black,  sometimes  light  colored ;  and  lateraUy  a  few  scattering  white  specks 
In  addition  to  these  spots.  A  rather  indistinct  narrow,  pale  stigmatal  line,  with  a 
darker  shade  above  it.  Head  and  legs  translucent  yellowish-green,  the  head  having 
five  minute  black  eyelets  each  side,  which  are  not  readily  noticed  with  the  naked  eye. 
Some  specimens  are  of  a  beautiful  emerald-green,  and  lack  entirely  the  pale  longitu- 
dinal lines.    Described  from  numerous  specimens. 

Chrysalis  —  Of  the  normal  Plusia-form,  and  varying  from  yellowish-green  to  brown. 

Moth — Front  wings  dark  gray  inclining  to  brown,  the  basal  half  line,  transverse 
anterior,  transverse  posterior,  and  subterminal  lines  pale  yellow  inclining  to  fulvous, 
irregularly  undulate,  and  relieved  more  or  less  by  deep  brown  margins ;  the  undula- 
tions of  the  subterminal  line  more  acuminate  than  in  the  others,  and  forming  some 
dark  sagittate  points ;  the  basal  half-line,  the  transverse  anterior  near  costa,  and  the 
transverse  posterior  its  whole  length,  being  sometimes  obscurely  double :  four  distinct 
equidistant  costal  spots  on  the  terminal  half  of  wing,  the  third  from  apex  formed  by 
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the  terminatiou  of  the . transverse  posterior;  posterior  horder  undulate  with  a  dark 
brown  liue  which  is  sometimes  marked  with  pale  crescents ;  a  series  of  similar  cres- 
cents (often  mere  dots)  just  inside  the  terminal  space ;  the  small  sub-cellulary  silver 
spot  oval,  sometimes  uniformly  silvery-white  but  more  often  with  a  fulvous  centre, 
sometimes  free  from,  but  more  often  attached  to  the  larger  one  which  has  the  shape 
-of  a  constricted  U,  very  generally  with  a  fulvous  mark  inside,  which  extends  basally 
to  the  transverse  anterior  at  costa.  Fringes  dentate,  of  the  color  of  the  wing,  and 
with  a  single  undulating  line  parallel  to  that  on  the  terminal  border.  Hind  wings 
fuliginous,  inclining  to  yellowish  towards  base,  and  with  but  a  slight  pearly  lustre ; 
firtnges  very  pale  with  a  darker  inner  line.  Under  surfaces  pale  fuliginous  with  a 
jiearly  lustre,  the  fh>nt  wings  with  a  distinct  fulvous  mark  under  the  sub-cellulary 
spots,  speckled  more  or  lees  with  the  same  color  around  the  borders  of  the  wing,  the 
fringes  being  dentate  with  light  and  dark ;  the  hind  wings  speckled  with  fulvous  on 
their  basal  half,  and  with  the  fringes  as  above.  Thorax  variegated  with  the  same 
•color  as  front  wings,  the  tufts  being  fulvous  inclining  to  pink.  AbdofMn  $  gray,  with 
a  few  pale  hairs  near  the  base,  and  scarcely  extending  beyond  the  margin  of  the  hind 
WiAgs;  ^  longer,  covered  with  pale  silky  hairs,  a  distinct  dorsal  brown  tuft  on  each 
•of  the  three  basal  segments,  and  two  large  lateral  either  fawn-colored  or  golden-yellow 
brushes  on  the  fifth  segment,  meeting  on  the  back  and  partly  covering  two  smaller 
brashes  on  the  sixth,  which  are  tipped  with  black ;  terminal  segment  flattened  and 
with  two  lateral  more  dusky  and  smaller  tufts :  underside  of  thorax  and  abdomen 
gray,  mixed  with  flesh-color.  Alar  expanse  1.55  inches.  Described  from  numerous 
bred  specimens.  In  a  suite  of  specimens  bred  firom  the  same  brood  of  larvw  a  consid- 
erable difference  in  the  general  depth  of  color  is  found,  some  being  fully  as  dark  again 
as  others. 

Closely  resembles  Plusia  nt,  Engr.,  which  occurs  in  Italy,  Sicily,  France,  and  the 
northern  parts  of  America.  Mr.  P.  Zeller  of  Stettin,  Prussia,  to  whom  I  sent  speci- 
mens, considers  it  distinct  however  from  the  European  nt,  and  I  have  consequently 
given  it  a  name  in  accordance  with  its  habits.  —  [Second  Rept.,  pp.  111-112.    Fig.  81. 

ITot withstanding  its  close  resemblance  to  wi,  the  best  authorities  agree 
with  Zeller  in  considering  it  distinct,  as  it  certainly  is.  Strangely  enough 
-this  same  brassiewj  or  what  is  extremely  close  to  it,  occurs  also  in  South 
Europe  and  is  figured  in  Stainton's  Utitomologisfa  Annual  for  1870  as 
P.  wi,  one  specimen  having  been  found  on  the  south  coast  of  England, 
which  specimen  Zeller,  as  he  wrote  me,  believes  to  have  come  from 
America.  Staudinger  would  probably  characterize  brasticce  as  a  "  species 
Darwiniana,^  and  there  are  doubtless  individuals  of  both  the  species 
which  approach  each  other  so  closely  as  to  be  undistinguishable.  There 
is  such  variation  in  the  silver  spot  in  either  that  it  cannot  be  depended 
on  alone,  but  Speyer  (Europaisch-Americanisehe  Verwandtsohaften; 
Stettiner  Ent.  Zeity  June,  1875,  p.  165^  has  presented  other  differences 
that  are  constant  in  detail,  the  most  noticeable  of  which  are  the  darker 
and  more  irrorate  coloring  and  the  interrupted  and  wavy  terminal  line 
^f  braasicwj  against  the  paler,  smoother,  more  metallic  coloring  and  the 
perfectly  straight  and  unbroken  terminal  line  of  ni. 

The  larva  is  the  most  common  cabbage  pest  in  the  Southern  States, 
^nd  is  infested  with  an  undetermined  parasite.  Mr.  E.  A.  Popenoe  has 
found  it  feeding  on  the  leaves  of  Crepis,  and  what  appears  to  be  the 
same  has  been  found  by  my  assistants  on  Clover,  Dandelion,  Seneoio 
scandenSj  and  Ghenopodium, 
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Aplodes  rubivora,  N.  Sp.  —  Larva  —  Average  lenj^th  O.SO  inch  [=20'n»"].     Color 
light  yellowish-gray,  darker  just  behin^l  each  joint,  and  very  minutely  shagreened  all  ' 
over.    On  each  segment  a  prominent  pointed  straight  projection  each  side  of  dorsum, 
and  several  minor  warts  and  prickles  below.     Two  very  slightly  raised,  longitudinal 
lighter  lines  along  dorsum,  between  the  prominent  prickles.     Ten  legs. 

P^/ec«t»t«ecf— Alar  ex  pause  0.50  inch[=l'2.5'»™];  length  of  body  0.25  inch  [=6«°»]. 
Color  verdigris-green,  the  scales  being  sparse  so  that  the  wings  appear  sub-hyaline. 
Fore-wings  with  two  transverse  lighter  lines  dividing  the  wing  into  three  partes,  pro- 
portionarte  in  width  as  3,  4,  2  counting  from  base,  aud  parallel  with  posterior  margin  ; 
also  a  faint  line  between  these  two,  running  to  about  ^  of  wing  from  costa.  Hind 
wings  with  two  similar  transverse  lines,  dividing  the  wing  in  like  proportion,  the  outer 
line  not  parallel  with  margin,  but  wavy  and  produced  posteriorly  near  its  middle. 
Costa  pale ;  fringes  obsolete.  Head,  thorax  and  abdomen  green  above,  but,  together 
with  antennae  and  palpi,  white  beneath. 

Described  from  one  9  specimen.  —  [First  Rept.,  pp.  133-140.     PI.  II,  Fig.  25. 

Dr.  Packard,  in  his  Monograph  of  the  Geometred  Moths,  etc.  (U.  8. 
Geol.  Surr.  of  Terr.,  Vol.  X,  1876,  p.  382),  refers  it  to  the  genus  Synohlora 
Gk)r.,  and  adds  the  conventional  ending  to  the  specific  name,  so  that  the 
species  becomes  Synchlora  ruhivoraria.  Syachlora  alboUneata  Pack,  and 
Eunemoria  graoilaria  Pack,  are  given  as  synonyms. 

Phycita  [Acrobasis]  xEBrLO,  Walsh— fma^^o.— I  reproduce  here  the  description  of 
the  moth  in  Mr.  Walsh*s  original  words :  "  Expansion  of  wings  7-10.  Length  of  body 
3-10.  General  color  light  cinereous,  varied  with  dusky.  A  row  of  about  seven  sub- 
semilunar  or  linear  dark  spots  on  outer  margin  of  fore  wing.  Then  one-fourth  of  the 
dist-ance  to  the  body  a  waving  light  cinereous  band  parallel  to  the  exterior  margin, 
marked  on  each  side  with  dusky  black.  Nearly  at  the  centre  a  much  abbreviated  black 
band.  Beyond  the  centre  on  the  costal  margin  a  subtriangular  dusky  black  spot,  the 
apex  of  which  connocts  with  the  apex  of  a  much  larger  subobsolete  triangular  brick- 
red  spot  which  extends  to  the  interior  margin,  and  is  bounded  on  the  outside  by  a  wavy 
light  cinereous  band,  which  is  again  bounded  by  a  wavy  dusky  black  band  proceeding 
from  the  ai>ex  of  the  costal  triangle.  Base  of  wing  dusky  black,  inclosing  a  small 
round  light  cinereous  spot.  Hind  wings  and  all  beneath  light  cinereous  shaded  with 
dusky,  the  fore  wings  darker.  Tarsi  dusky  with  a  narrow  light  cinereous  fascia  at  the 
apex  of  each  joint.  Hind  tibia  fasciate  with  dusky  at  the  apex,  sometimes  obscurely 
bifasciate.  Intermediate  tibia  fasciate  with  dusky  at  the  centre,  the  fascia  generally 
extending  to  the  base,  but  becoming  lighter.  Anterior  tibia  dusky,  with  a  narrow 
apical  light  cinereous  fascia.    Palpi,  both  labial  and  maxillary,  dusky.^' 

When  compared  with  other  closely  aUied  aud  resembling  species,  this  little  moth 
may  be  characterized  in  the  following  manner:  The  ground  color  of  the  front  wing  is 
decidedly  bright  and  pale ;  the  discal  spots  are  almost  always  confluent,  thus  forming 
An  abbreviated  transverse  bar ;  the  dark  markings  are  well  defined  and  the  triangular 
dark  costal  8i>ots  starting  from  the  inner  third  of  the  wing  is  distinctly  relieved,  while 
the  "  brick-red  "  (nearer  a  cinnamon-brown)  triangular  spot  which  opposes  it  is  large, 
so  that  the  space  it  occupies  on  the  inner  margin  is  nearly  as  wide  (generally  within 
one-third)  as  that  between  it  and  the  transverse  posterior  line.  The  lower  half  of  the 
basal  space  is  often  of  a  distinct  cinnamon-brown,  and  an  oblique  dusky  band,  which 
Mr.  Walsh  has  not  mentioned,  is  often  quite  distinct,  running  from  near  the  apex  to 
the  brown  triangle,  where  it  connects  with  the  inner  margin.  The  species  recalls,  in 
facieSy  the  European  Myelois  suavella.  In  a  suite  of  specimens  bred  from  Apple,  Quince, 
Plum  and  Cherry,  there  is  sufficient  variation  to  prevent  a  too  rigidly  drawn  descrip- 
tion, but  the  above  characters  obtain  in  all  of  them,  and  such  variation  as  oocnrs 
runs  in  the  direction  of  the  variety  presently  to  be  described. 

Larva — [Length  0.5  inch]  Brown  or  greenish  in  color.    Cylindrical.  iTapering  grad- 
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ually  from  first  to  last  joint.  Head  and  cervical  shield  darker  than  the  rest  of  body, 
slightly  shagreened,  sparsely  covered  with  long  hairs,  the  shield  quite  large,  convex, 
and  occupying  the  whole  surface  between  stigmata — there  being  in  front  of  the  latter 
a  sub-cervical  dark  horny  plate.  Joints  2  and  3  wrinkled  as  at  Fig.  18,  c  the  former 
with  two  rather  conspicuous  dark  dorsal  piliferous  spots.  The  other  joints  with  a  few 
fine  hairs,  the  stigmata  plainly  visible,  and  the  anal  covering  but  slightly  homy. 
Legs  and  prolegs  of  moderate  size  and  of  same  color  as  body. 

Described  from  numerous  specimens. 

Chrysalis — Mahogony-brown,  with  no  striking  character.  Abdomen,  especially 
above,  with  very  minute  punctures. 

Variety  nebulella  (Fig.  20,  e). — I  have  bred  a  single  specimen  from  wild  Crab 
(Crataegus)  which  differs  in  some  essential  features  from  the  normal  form,  but  which 
nevertheless  can  only  be  considered  a  variety  of  it,  as  I  observed  no  larval  differences. 
It  differs  in  the  more  uniform  and  subdued  tone  of  the  front  wings,  the  markings  being 
more  suffused  and  indistinct ;  but  principally  in  the  relative  narrowness  of  the  space 
outside  the  transverse  posterior  line  the  greater  consequent  width  of  the  middle  area, 
and  smallness  of  the  triaugular  brown  spot — the  space  it  occupies  on  the  inner  margin 
being  scarcely  one-half  as  wide  as  that  between  it  and  the  transverse  posterior  line. 
The  discal  spots  are  also  separated. 

Described  from  one  good  specimen.  An  interesting  fact  connected  with  this  variety 
is,  that  precisely  the  same  form  occurs  in  Europe,  as  I  found  a  single  specimen  in  the 
cabinet  of  M.  J.  Lichtenstein  of  Montx>ellier,  France,  which  he  had  captured  in  that 
vicinity,  and  which  he  allowed  me  to  bring  home  for  comparison.  It  seems  to  be  rare, 
even  there,  and  whether  indigenous  or  imported  from  this  country,  is  a  question  yet  to 
be  solved.— [Fourth  Kept.,  p.  41-42,  Figs.  18, 19, 20. 

AcROBASis  JUGLAXDI8,  LeBarou.— (Fig.  20,  d)—l  have  bred  this  species  from  Hick- 
ory, but  as  Dr.  LeBaron  has  also  bred  it  abundantly  from  Walnut,  and  has  signified 
his  intention  of  describing  it  in  his  second  annual  Report,  I  adopt  his  proposed  name, 
and  shall  content  myself  with  pointing  out  the  manner  in  which  it  may  generally  be 
distinguished  from  nehulo.  Firstly,  by  the  paler  basal  area  of  the  front  wings,  which 
is  sometimes  almost  white,  especially  near  the  cost  a,  and  by  the  head  and  shoulders  and 
sometimes  the  ^  antennal  horn  partaking  of  this  paler  color.  Secondly,  by  the  darker 
median  space,  the  dark  triangular  costal  spot  not  being  well  relieved  posteriorly,  but 
extending  so  as  sometimes  to  darken  the  whole  space.  Thirdly,  by  the  discal  spote 
always  being  well  separated. 

Such  are  its  specific  characters  as  taken  from  3  hickory-bred  and  6  walnut-bred  speci- 
men^ but  of  the  former  there  is  1  which  when  placed  alongside  of  some  of  the  more 
abnormal  specimens  of  nehulo,  can  scarcely  be  distinguished  from  them,  and,  if  chosen 
without  knowledge  of  its  larva,  would  certainly  be  placed  with  them ;  while  of  the 
latter  there  are  two  which  nearly  as  closely  resemble  the  variety  nebulella.  In  gene- 
ral characters,  in  the  size  of  the  brown  triangular  spot,  and  the  manner  in  which  the 
inner  margin  is  divided,  juglandis  is  intermediate  between  nebula  and  nebulella.  In  one 
of  the  hickory-bred  specimens,  the  general  color  is  quite  warm,  and  the  basal  area 
carneous  rather  than  white. — [Fourth  Rept.,  p.  4.3.     Fig.  20,  a,  &,  <f. 

Dr.  LeBaron  published  his  description  of  it  about  the  same  time, 
under  the  name  Fhycita  jnglandis^  in  his  Second  Report  on  the  Insects 
of  Illinois,  p.  123. 

Pempelia  Hammoxdi,  N.  Sp.  Imago  (Fig.  21,  rf).— Average  expanse  0.48  inch 
[=  12"""].  Front  wings  glossy  purplish-brown  with  two  silvery  gray  transverse  bands 
dividing  the  wing  on  costa  in  about  three  equal  parts,  the  basal  band  sharply  defined ' 
outwardly  and  always  extending  to  inner  margin,  the  posterior  band  never  extending 
more  than  half  way  across  the  wing,  and  generally  not  more  than  one-third,  iUy  de- 
fined. In  some  specimens  the  basal  transverse  band  is  quite  narrow,  with  the  basal 
space  a  shade  paler  than  the  median :  in  others  the  band  forms  a  double  line.     In  some 
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Cfpecimetis  also,  a  narrow  pale  transverse  line  outside  the  second  hand,  and  a  pale  ter- 
minal shade,  are  visible.  Hind  wings  uniformly  paler  gray.  Under  snrface  glossy 
gray,  with  no  marks,  the  front  wings  a  shade  darker  than  the  hind.  ^  differs  from 
9  in  the  basal  portion  of  the  afttenuse  being  carved,  and  the  curve  filled  with  a  tuft 
of  scales. 

Described  from  numerous  bred  specimens.  The  species  has  the  general  facies  of  the 
European  Cryptohlahea  hiatrigaj  which  is  a  larger  insect. 

X«»^a.— Length  0.45 — 0.60  inch  [  =  11—12.5™™].  General  color  olive,  or  pale  green, 
or  brown,  with  a  broad  dark  stripe  along  each  side  of  back.  Tai)ers  slightly  both 
ways,  joints  4-12  inclusive,  divided  into  two  transverse  folds.  Freckled  With  numer- 
ous pale  specks  and  with  piliferous  spots,  the  specks  often  taking  the  form  of  two  pale 
broken  lines  along  the  upper  edge  of  dark  stripe.  The  piliferous  spots  are  pale  with  a 
central  black 'dot,  and  are  best  seen  in  the  dark  specimens.  On  Joints  4-12  inclusive 
they  are  placed  4  in  a  square  on  the  middle  of  the  back,  and  four  more  each  side,  the 
two  upper  lateral  ones  being  on  the  anterior  fold,  the  stigmata  appearing  as  minute 
rufous  specks  between  them.  Both  these  spots  are  often  double.  The  third  lateral 
spot  is  on  the  posterior  fold  and  the  fourth  is  subventral  and  anterior.  The  hairs  pro- 
ceeding from  these  spots  are  long  and  setaceous.  Head  horizontal,  freckled,  pale  be- 
hind, tinged  with  green  in  front  and  with  a  few  long  hairs.  Joint  1  also  f^okled 
and  with  a  large  black  piliferous  tubercle  with  a  pale  basal  annulation  and  in  range 
with  middle  of  dark  stripe.  Joint  2  with  similar  black  tubercles  with  a  white  centre 
and  replacing  the  uppermost  lateral  pale  spot.  There  are  but  two  of  the  small  pale 
dorsal  piliferous  spots  on  this  Joint  (between  the  tubercles)  as  well  as  on  joint  3.  Be- 
neath immaculate,  except  that  the  thoracic  legs  have  sometimes  a  few  dusky  dots. 

In  the  very  dark  specimens  the  head,  cervical  shield  and  anal  plate  remain  pale. 
The  cervical  shield  is  then  well  defined  with  four  small  piliferous  specks  at  anterior 
edge,  and  the  large  shiny  tubercle  forms  the  extreme  anterior  angle. 

Described  from  numerous  specimens. 

Pupa. — 0.24  inch  [=6™™]  long ;  rather  stout  and  short,  with  two  minute  diverging 
spines  and  a  few  stifiT  bristles  at  tip. 

In  many  specimens  the  subdorsal  dark  stripe  is  obsolete  or  sub-obsolete,  but  even 
then  the  four  black  tubercles  on  joints  1  and  .2  characterize  the  larva  sufficiently. — 
[Fourth  Rept.,  p.  46.     Fig.  21. 

ToRTRix  RiLEYAXA,  Grote — Zarpo— Length,  Hickory  feeding,  O.CO-0.80  inch  [= 
15— 20"*™];  Snowberry  feeding,  0.40-0.50  inch  [=10 — 12.5"""].  Largest  on  segment  2, 
tapering  thence  gradually  to  anus.  Ground  color  dull  yellow.  Covered  with  large, 
distinct,  black,  sealing-wax-like,  slightly  elevated  spots,  each  giving  rise  to  several 
fine  bristles.  These  spots  are  thus  arranged  on  each  segment:  2  each  side  of  dorsum 
the  posterior  ones  widest  apart ;  1  at  sides  in  the  middle  of  the  segment,  containing 
the  stigmata  in  its  lower  hind  margin ;  1  smaller  and  narrower  Just  below  this,  on  a 
somewhat  elevated  longitudinal  ridge,  and  1  round  one  below  this  ridge  on  the  pos- 
terior part  of  the  segment.  Segments  2  and  3  have  but  one  spot  each  side  of  dorsum. 
Two  distinct  wrinkles  on  all  the  segments,  more  on  2  and  3.  Head,  cervical  shield, 
tmd  oandal  plate  black.    Venter  dirty  yellow  with  black  marks ;  legs  ditto. 

Chrjfsalii — Honey-yellow,  robust  in  the  middle,  and  with  two  transverse  rows  of 
minute  teeth  across  the  back  of  each  segment. 

Perfect  Insect— From  Bickory — Average  expanse  I  inch,  length  of  body,  0.35  [  =8.8'n"»]. 
Deep  ochreous.  Fore  wings  evenly  washed  with  purplish,  leaving  the  fringes  and 
eostal  edge  dark  ochreous.  The  markings  take  the  shape  of  dark  velvety  brown 
rounded  maoulations,  generally  of  small  size  and  faintly  shaded  with  ochreous  on  the 
edges.  Three  of  these  subterminally  at  the  base  of  the  wing,  subequal,  situated  in- 
terspaceally  between  the  nervures.  At  a  little  within  the  middle  of  the  costa  are  two 
fused  maculations,  the  most  prominent.  Before  and  beyond  these,  some  faint  costal 
marks.  At]^the  extremity  of  the  discal  cell,  above  median  nervure,  is  the  first  of  a 
6  MO 
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series  of  macnlatioDS,  normally  four  innamber  but  not  constftnt,  nsnally  nneven  in  size. 
A  subterminal  series  of  spots  is  inaagorated  on  costa  by  a  large,  oomponnd  shaded 
maculation.  Below  this,  over  the  median  nervules,  sweeps  an  outwardly  rounded 
series  of  small  approximate  dots.  Two  dots  on  costa^  within  and  at  the  apex,  and  a 
faint  terminal  series  of  minute  streaks  is  shortly  discontinued.  Hind  wings  of  a  lus- 
trous bright  deep  ochreons ;  pale  along  the  costal  margin  and  darker  shaded  along  in- 
ternal margin.  Beneath,  as  are  the  hind  wings  above ;  both  wings  immaculate,  fore 
wings  the  darker.  Body  and  appendages  ooncolorous,  bright  deep  ochreous.  Anten- 
nas simple.    Numerous  bred  specimens. 

From  Snowberry — var,  sympkoricarpi — Much  paler,  the  fore  wings  not  being  as  dark 
as  the  hind  wings  of  the  above.  The  upper  surface  of  fore  wings  not  washed  with 
purplish  but  merely  of  a  darker  ochreous  than  the  hind  wing.  The  maoulations  en- 
tirely similar  but  ferruginous,  paler  and  the  slighter  costal  marks  obsolete.  Legs  at 
base  and  under  thoracic  surface  almost  whitish.  Average  expanse,  0.6*^  [=15.5"^°>]  ; 
length  of  body,  0.30  [  =7.5"^°*].  Described  from  numerous  specimens.  Under  surfaces 
exactly  alike  in  both  varieties.— [First  Kept.,  p.  154.    Fig.  85,  and  PI.  2,  Figs.  3,  4. 

ToRTRix  Cinderella,  N.  Sp.— -/m<!,70.— Alar  expanse  exactly  1-2  inch  [=12.5"»n»]. 
Front  wings  deep  glossy  ash-gray,  immaculate.  Under  a  lens  they  have  an  irrorate 
appearance,  while  in  certain  lights  some  of  the  scales  appear  to  form  a  series  of  darker 
transverse  sinuous  lines.  Also  scattered  over  the  wing  may  be  noticed  a  dozen  or 
more  reddish  scales,  which  are  not  sufficient,  however,  to  destroy  the  uniform  immac- 
ulate appearance.  Head,  mouth-parts,  aDteunne,  legs,  and  abdomen  of  same  color. 
Hind  wings  paler  and  semi-transparent.  Fringes  of  all  wings  concolorons.  Under 
surface  of  wings  pale  nacreous,  inclining  to  pale  fulvous  around  the  margins. 

Described  from  two  bred  specimens. 

Larva  (Fig.  22,  a).— Length  0.50  inch  [  =  12.5™™].  Form  of  that  of  Acrohash  nebula, 
wrinkle<l  very  much  in  the  same  manner.  Color  yellowish-green,  the  piliferoiis  spots 
of  the  same  color,  but  readily  distinguished  by  their  polished  surface;  they  are  placed 
in  a  transverse  row  on  thoracic  joints,  and  on  joints  4 — 12  there  are  tbur  trapezoldally 
on  dorsum,  two  laterally  on  the  first  fold  and  one  subventral.  Stigmata  between  the 
two  lateral  spots,  and  yellowish.  Head  and  cervical  shield  gamboge-yellow ;  only  a 
shade  darker  than  body ;  labrnm  and  two  basal  joints  of  antennte  paler  or  white,  the 
terminal  joint  brown  ;  ocelli  on  a  somewhat  crescent-shaped  black  spot  (the  most  con- 
spicuous character)  a  second  dusky  spot  at  base  of  head  laterally.     Legs  immaculate. 

Described  from  many  specimens. 

Pupa  (Fig.  22,  6).— Length  0.25—0.30  inch  [=6  —7.5"'™].  Brown,  characterized  by 
a  peculiar  rounded  projection  from  front  of  head;  by  a  little  pointed  prominence  at 
base  of  each  antenuie,  and  each  side  of  penultimate  abdominal  joint ;  and  by  termi- 
nating in  a  broad  suppressed  piece  which  produces  two  decurved  hooks.  Posterior  rim 
of  abdominal  joints  rasped  dorsally,  and  a  slight  rasped  dorsal  ridge  near  the  anterior 
edge  of  larger  joints.  Legs  reaching  only  to  end  of  wing-sheaths.  The  head-promi- 
nence varies  in  size  and  slightly  in  form. — [Fourth  Rept.,  p.  47. 

From  specimens  reared  from  cranberry-feeding  larvae  received  from 
Mr.  Jno.  H.  Brakeley,  of  Bordentown,  N.  J.,  I  am  satisfied  that  this  is 
the  same  species  briefly  characterized  by  Packard  in  the  1st  edition  of 
his  Otiide  (p.  334)  as  Tortrix  oxycoecana,  and  that  T.  malivorana  LeBaron 
(my  Rep.  IV,  p.  47)  is  but  a  dimorphic  orange  form,  subsequently  de- 
scribed by  Packard  as  T.  vaceiniivorana  (Hayden's  Keport  of  the  U.  S, 
Qeol.  and  Gteogr.  Survey  of  the  Territories  1878,  p.  522),  The  orange 
and  ash-gray  specimens  are  thus  bred  both  from  Apple  and  Cranberry, 
I  have  reared  both  forms  from  Cranberry  and  from  Apple,  and  they  are 
undistinguishable  in  the  larva  and  pupa  states.     The  gray  form  is  often 
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more  or  less  suffused  with  orange  scales  and  the  orange  form  less  fre- 
qnently  with  gray  scales.  This  is  the  most  remarkable  case  of  dimor- 
phism with  which  I  am  familiar  in  the  family,  and  points  strongly  to  the 
important  bearing  of  biological  facts  on  a  true  classification.  The  di- 
morphic coloring  is  not  sexual,  but  occurs  in  both  sexes.  The  eggs  of 
this  species  are  very  flat,  circular  and  translucent,  with  a  diameter  of 
0.7"™,  and  are  laid  singly  on  the  underside  of  the  leaf  near  the  mid  rib. 
The  species  belongs  to  the  genus  Teras,  and  as  Packard's  specific  name 
oxycoccana  has  priority,  the  insect  should  be  known  as  Teras  oxycoccanaj 
Pack.  The  insect,  according  to  Mr.  Brakeley,  who  gives  an  account  of 
it  in  the  Report  of  the  Seventh  Annual  Convention  of  the  New  Jersey 
Cranberry  Association  (1879,  p.  7),  commonly  affects,  also,  the  high-bush 
whortleberry.    The  gray  form  of  the  moth  is  most  frequent  in  autumn. 

Gelechia  gall.esoudaginis,  N.  Sp.—Larpa.— Length  0.60  [inch,  =  IS"""*].  Cyl- 
indrical. Color  dark  doll-bro wd, ivithout  shine.  Largest  on  middle  segments ;  taper- 
ing from  4th  to  head,  and  from  9th  to  extremity.  Each  segment  Impressed  transversely 
in  the  middle,  thus  forming  two  foUls,  the  thoracic  segment  having  other  such  folds. 
Six  smaU  piliferous  spots,  two  each  side  of  <lor9um  and  one  above  stigmata,  which, 
together  with  the  stigmata,  are  shiny  and  of  a  lighter  brown  than  the  body.  Head 
and  cervical  shield  light  shiny-brown. 

CAry«a/M.— Length  0.50  [inch,  =  12.5™™].  Mahogany-brown.  Form  normal.  Blant 
at  extremity. 

Perfect  tiw*^.— Average  length  0.38  [  =  9.5™™].  Alar  expanse  $  0.95  [inch,  =  24™™], 
<J  0.75  [inch,  =  1?*.8™™J.  Fore  wings  deep  pnrplish-brown,  more  or  less  sprinkled 
with  cameous.  A  light  cameous  baud  starts  from  the  costa  near  the  base,  and  curves 
towards  the  middle  of  the  inner  margin,  which  it  occupies  to  a  little  beyond  the  be- 
ginning of  the  cilia,  where  it  curves- upwards  towards  the  tip,  reaching  only  halfway 
up  the  wiug.  Here  it  is  approached  from  above  by  a  somewhat  diffuse  spot  of  the 
same  color,  which  starts  from  the  costa  just  behind  the  apex,  and  runs  down  to  the 
middle  of  the  wiug. 

In  the  plainly  marked  individuals  there  is  an  extra  line  running  from  the  middle  of 
the  inner  margin,  outwardly  obliquing  to  the  middle  of  the  wing,  and  then  back  to 
the  inner  margin  a  little  beyond  where  the  cilia  commences,  but  in  the  great  majority 
of  specimens  this  mark  is  indistinct.  Cilia  light  carneous.  Hind  wings  slate-gray, 
with  the  cilia  1  lighter.  Antenme  finely  annulated  with  the  same  two  dark  and  light 
colors.  Head,  thorax  and  palpi  light,  with  a  sprinkling  of  the  dark  brown.  Body 
dark,  with  light  annulations.  The  species  varies  in  the  distinctness  of  its  markings,, 
and  the  light  parts  of  the  front  wing  appear  finely  sprinkled  with  brown  under  the^ 
lens.  Male  generally  smaller  than  female,  with  the  antennae  proportionately  a  little 
longer. 

Described  from  numerous  bred  specimens. 

It  seems  to  resemble  G.  longifasciella  of  Clemens,  in  coloration  and  pattern ;  but  un- 
fortunately onr  late  lamented  microlepidopterist,  failed  almost  always  to  give  the 
measurement  of  the  species  he  described,  and  it  is  impossible  to  tell  how  much  min& 
resembles  that  species.  Yet,  as  longifasciella  was  described  from  two  mutilated  speci- 
mens, received  from  A.  S.  Packanl,  jr.,  and  as  that  gentleman  has  seen  my  insect  and 
declared  it  an  nndescribed  species,  there  can  be  little  doubt  of  the  fact.-— [First  Rept., 
p.  175.  PI.  II,  Figs.  1,2,5. 

Pterophorus  cardui,  N.  Sp. — Ziarra.— Average  length  0.60.  Largest  in  the  middle 
of  body,  tapering  thence  each  way.  Color  light  straw-yellow— greener  when  young. 
Somewhat  darker,  partly  translucent,  dorsal,  subdorsal  and  stigmatal  lines.  Two 
lateral  rows  of  black  spots,  the  lower  spots  rather  smaller  and  placed  behind  the 
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upper  ones.  A  third  row  above  these,  and  others  along  the  back,  but  so  small  thai 
they  are  generally  imperceptible  with  the  naked  eye,  except  on  the  thoracic  segmento, 
being  especially  distinct  on  segment  2.  Head  small,  black,  sometimes  inclining  to 
brown.  Cervical  shield  black,  divided  longitudinally  in  the  middle  by  a  lighter  line. 
Caudal  plate  also  black.  Segment  11,  besides  the  spots  above  mentioned,  has  two 
transverse  black  marks,  the  posterior  one  the  largest.  Thoracic  legs  black,  the  others 
of  the  same  color  as  the  body. 

Described  ftom  12  specimens. 

Pupa, — Average  length  0.45.  Of  form  of  Plate  2,  Fig.  14.  Soft^  dull  yellow,  with  a 
lateral  dusky  line  each  side  of  dorsum,  and  another,  less  distinct,  each  side  of  venter. 
Also  dusky  about  the  head  and  wing-sheaths. 

Perfect  insect— Length  0.45 ;  alar  expanse  0.80.  Front  wings  bifid,  the  cleft  reach- 
ing not  much  moro  than  ^  of  wing ;  tawny  yellow,  with  a  distinct  dark  brown  triam- 
gnlar  egot  running  from  oosta  to  the  base  of  cleft — sometimes  a  little  b^ow  it— 4ts 
posterior  margin  with  a  slight  concave  curve.  Three  dusky,  diffuse  longitudinal 
spots,  one  placed  on  the  basal  third  of  the  wing  at  costa  and  frequently  reaching  along 
the  costa  to  the  triangular  spot ;  one  near  the  interior  margin,  a  little  nearer  to  the 
base  of  wing  than  the  last,  and  one  on  the  outer  third  of  the  interior  margin.  Two 
light-colored  transverse  lines  across  the  end  of  wing,  one  very  near  and  parallel 
with  posterior  margin,  the  other  bordering  the  triangular  spot  behind,  and  curving 
across  the  lower  lobe  towards  posterior  angle.  The  space  between  these  two  light 
lines  usually  darker  than  the  ground-color.  Fringes  dark  with  a  light  margin.  Hisd 
wings  trifid,  the  upper  cleft  reaching  a  little  beyond  the  middle,  the  lower  one  to  tbe 
base  of  wing.  Co1<h'  ashy-brown,  the  lower  lobe  produced  into  a  dark  angular  spot 
about  their  middle  posteriorly.  AntennsD,  palpi,  head,  thorax,  and  body,  tawny  yel- 
low ;  legs  of  the  same  color  with  the  exception  of  the  tarsi,  which  are  almost  white, 
with  alternate  dark  brown  spots,  the  spines  being  black,  with  dn^y  tips. — [First 
Bept.,  pp.  180-181.    Fig.  98,  and  PI.  II,  Figs.  13, 14. 

Zeller  has  since  (1872)  referred  it  to  the  genus  PlatyptiUa  (Beitr.  zur 
Kenntn.  N.  A.  Nachtfalter,  2nd  part,  p.  118),  and  indicates  the  difference 
between  it  and  a  very  closely  allied  European  species,  P.  Zetterstedtii. 
He  very  properly,  because  of  the  incongruous  compound,  drops  the  c<mi- 
ventiooal  ending  dficiylm  which  I  used  in  the  original  description. 

HETEHOPTERA. 

Nysius  destructor,  N.  8p.— General  color  grayish-brown ;  of  shape  of  N,  tkgm 
Wolff,  ffead  either  minutely  or  more  coarsely  punctate,  and  more  or  less  distinctly 
pubescent;  the  surface  usually  brown,  with  a  distinct  black,  longitudinal  line  each 
side,  broadening  on  the  crown,  but  generally  leaving  the  orbit  of  the  eyes  pale;  these 
lines  sometimes  more  diffuse  and  occupying  tbe  whole  surface,  except  a  median  brown 
spot  at  base  of  crown,  and  a  narrow,  paler  spot  on  the  clypeus;  ocelli  piceons;  ey«8 
opaque,  either  black  or  slate-color;  face  sometimes  uniformly  pubescent  and  appear- 
ing dark  grayish-brown;  but  more  generally  black  each  side  of  rostrum,  with  a  dis- 
tinct yellowish-brown  spot  on  the  cheeks  below  the  eyes ;  rostrum  piceous,  paler  at  base 
<ind  reaching  to  hind  coxte ;  antenna)  either  pale  yellowish-brown  or  darker  brown, 
the  tornlus  and  first  joint  darkest.  Thorax,  pronotiim  narrowing  anteriorly,  the  sides 
slightly  sinuate,  irregularly  and  more  coarsely  punctate  than  the  head,  more  or  leas 
pubescent,  dingy  yeUow  or  brown,  with  a  transverse  black  band  near  the  anterior 
edge,  obscuring  the  incision  and  leaving  the  edge  pale,  especially  in  the  middle,  where 
there  is  often  a  conspicuous  pale  spot ;  also  five  more  or  less  distinct  lougitudinal 
dark  lines,  the  central  one  most  pei-si stent  and  leading  on  the  posterior  margin  to  a 
pale,  shiny,  impunotate  spot ;  the  caUus  at  hind  angles,  and  sometimes  an  intermedi- 
ate npot  between  it  and  the  median  one,  and  the  entire  posterior  margin,  also  pale  and 
iinpuuctate;  scutellum  dark,  coarsely  punctate,  sometimes  with  a  smooth  median  Ion- 
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gitudinal  ridge  endiog  iu  a  pale  spot,  and  with  the  lateral  margins  pale ;  prostemom 
dark,  more  or  less  pubescent,  the  anterior  and  posterior  margins,  and  a  band  outside 
«f  coxffi,  more  or  less  broadly  pale ;  mesostemum  and^  metastemnm  also  dark,  with 
tlie  pale  spots  outside  of  coste.  LegB  pale  yellow,  inclining  more  or  less  to  brown; 
coxsB  dark  at  base,  pale  at  tip ;  trochanters  pale ;  front  and  middle  femora  spotted 
more  or  less  confluently  on  the  outside  with  brown ;  hind  femora,  ^  dark  brown,  ex- 
cept at  tips  and  base ;  9  spotted  only ;  tibite  ringed  with  brown  at  base;  tarsi  marked 
I^ore  or  less  with  brown,  especially  at  tip.  Hemelyira  either  colorless,  transparent 
and  prismatic,  or  distinctly  tinged  with  dingy  yellow ;  shallowly  punctate  and  very 
finely  pubescent,  the  veins  of  corium  and  clavus  dingy  yellow,  with  brown  streaks, 
the  more  constant  of  these  streaks  being  two  on  posterior  margin  of  corium,  and  one 
at  the  tip  of  clavus.  Ahdom^y  ^  tergum  piceous,  with  the  sutures  and  sides  of  aoDLe 
of  the  joints  rarely  paler ;  venter  piceous,  minutely  and  regularly  covered  with  gcay 
pubescence ;  9  sutures  and  spots  on  tergum  more  often  pale ;  venter  dingy  yeUow, 
except  at  base;   9  paler  than  <?,  and  generally  larger.    Average  length  0.13  inch 

Xarra.— Dingy  yellow,  with  more  or  less  distinct  longitudinal  dark  lines,  especially 
on  head. 

Pupa, — Same  color,  with  more  distinct  red  and  brown  longitudinal  lines,  and  two 
little  tooth-like,  pale  yellow  processes  at  inner  base  of  hemelytra  pads,  indicating  the 
wings ;  the  abdomen  paler  than  the  rest  of  the  body. 

Described  from  numerous  speci  mens.  I  have  some,  especially  males^  in  which  the  black 
80  predominates  that  the  paler  parts  of  the  head  and  thorax  are  scarcely  traceable, 
while  in  others  again  the  pale  parts  predominate  almost  to  the  exclusion  of  the  black. 
Indeed,  so  variable  is  the  species  that  it  is  difficult  to  see  wherein  some  of  the  ^>ecimens 
differ  firom  the  European  thymiy  or  from  X.  angustatus  Uhler,  and  it  is  barely  possible 
tliat  future  comparison  will  show  specific  identity  between  some  or  all  of  the  three* 
But  as  long  as  authors  fail  to  give  the  variation  a  species  is  liable  to,  or  the  number 
of  ^ecimens  a  description  is  drawn  up  from,  it  will  remain  impossible  to  decide  such 
questions  satisfactorily,  and  I  name  destructor  at  the  suggestion  of  our  Hemipteristy 
Mr.  P.  R.  Uhler,  of  Baltimore,  who  has  examined  specimens  which  I  sent  him. — [Fifth 
Rept.,  p.  113.    Fig.  41. 

Mttilabpis  POMICORTICI8,  N.  Sp.— J^^«— from  30  to  100  under  each  scale ;  length 
soarcely  0.01  inch,  irregularly  ovoid,  nearly  thrice  as  long  as  wide,  snow-white,  ex- 
cept just  prior  to  hatching,  when  they  beoome  yellowish.  Larva — ^Length  of  body 
0.01  inch,  ovoid,  thrioe  as  long  as  wide,  pale  yellow,  with  a  darker  yellow  spot  near 
each  end ;  a  few  short  hfiirs  seen  around  border ;  two  fine  Mial  setss  about  half  as  long 
as  body  springing  from  two  lobes  between  which  two  spinous  hairs  are  always  seen ; 
antennfe  quite  variable,  the  joints  irregular  and  not  easily  resolved,  sometimes  ap- 
pearing only  6-jointed,  but  more  generally  7-jointed,  with  a  few  hairs,  two  or  three  at 
tip  the  longest  and  most  persistent ;  legs  with  a  one-jointed  tarsus,  a  feeble  claw,  and, 
aoiODg  other  hairs,  four  more  or  less  distinctly  knobbed  ones  neur  tip,  the  two  Uf^^ep- 
most  longest. 

^  — Length  of  body,  0.042  inch  [  =  .5.5™"  ] ;  color,  translucent  oameons-gray ;  a  dorsal 
transverse  band  on  each  abdominal  joint,  and  portions  of  the  meeothorax  and  meta- 
t)H>rax  darker,  or  purple-gray ;  the  members  somewhat  lighter.  Heady  sub-triangular ; 
rostrum  rudimentary ;  ocular  tubercles,  one  each  side  of  it,  plainly  visible,  the  eyes 
on  the  upper  surface  prominent,  dark,  and  with  few  facets ;  antennte  as  long  as  body, 
16-jointed,  joints  1  and  2  bulbous  and  sometimes  indistinctly  separated;  3 — 9  about 
four  times  as  long  as  wide,  slightly  constricted ;  10  half  as  long  and  f^isiform ;  all  but 
basal  two  with  a  whorl  of  about  eight  hairs,  slightly  clavate  and  as  long  as  width  of 
joint.  Thorax  very  large,  oval ;  prothoracic  portion  narrowing  in  front,  composed  of 
two  transverse  folds,  the  anterior  one  having  a  transverse  row  of  four  dusky  dots ;  the 
mesothoracic  portion  large  and  elevated,  showing  three  lateral  swellings ;  a  well-de- 
fined medio-dorsal  plate,  rounded  iu  front,  shallowly-notched  behind,  with  a  medio- 
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loDgitadinal  sntnre,  and  a  transverse  one  dividing  it  in  two,  the  anterior  half  pale, 
the  posterior  darker ;  the  metathoraoic  portion  showing  a  snb-triangular  scutel,  and 
separated  from  mesothorax  by  the  transverse  band  {apodema  of  Targioni).  Wtn^^ 
abont  as  long  as  body,  arising  from  base  of  mesothorax,  spatulate,  closing  flat  on  back 
in  repose,  and  appearing  whitish,  finely  and  uniformly  covered  with  short,  stiff  hairs ; 
supported  by  a  bifurcate  vein,  the  bifurcation  arising  from  basal  fourth,  and  each 
fork  running  near  and  almost  parallel  with  the  wing-margins ;  balancers  dark,  with 
the  hook  quite  long.  Legs  with  the  middle  pair  longest,  and—from  large  size  of  cox» 
— ^further  from  front  than  from  hind  pair ;  the  cossb  and  femora  large  and  swollen,  the 
latter  with  a  more  or  less  distinct  lobe  near  the  base  below ;  the  tarsi  one-jointed, 
with  a  constriction  occasionally  indicated,  and  terminating  in  a  single  flexible  claw, 
surrounded  by  four  clubbed  ha^xs ;  the  tibiae  and  tarsi  are  quite  bristly,  but  on  the 
femora  there  are  usually  but  two  bristles,  one  about  the  middle  above,  and  one  on  the 
basal  lobe  below ;  the  coxse  also  have  one  above.  Abdomen,  seen  from  above,  nearly 
as  long  as  thorax ;  appearing  shorter  from  below ;  8  joints  only  discerned ;  the  last 
joint  abruptly  narrowed  into  a  large  tubercle  bearing  four  bristles  on  the  under  side, 
and  sending  forth  the  genital  armor  in  the  form  of  an  awl-shaped  style  as  long  as  the 
Abdomen. 

^ Scale — Larval  part  golden  yellow;  the  anal  shield  yellowish-brown,  sometimes 
quite  pale,  inclining  to  white,  flattened,  straight,  rather  more  than  twice  the  length 
of  larval  scale,  increasing  in  width  from  tip  to  end,  where  it  is  slightly  truncate ;  at- 
tached by  a  white  film ;  average  length,  0.035  inch. 

$ — Average  length,  0.05  inch;  color,  pale  yellow;  jug -shaped  and  flattened  when 
young,  more  globular  when  mature,  and  twice  as  long  as  wide ;  the  cephalo-thoracio 
portion  rounded  and  entire,  but  narrower  than  the  abdominal,  at  the  juncture  with 
which  it  forms  a  more  or  less  conspicuous  lateral  projection ;  on  its  inferior  side  is  a 
tubercle,  having  two  longitudinal  ridges,  and  giving  rise  to  a  corneous,  filiform  pro- 
boscis, longer  than  the  body,  and  composed  of  four  separate  parts ;  posterior  abdomi- 
nal joints  deeply  lobed  laterally,  with  two  or  three  blunt,  fleshy  hairs  to  each  lobe ; 
anal  plate  gamboge-yellow,  corneous,  with  an  irregular  border,  presenting  two  larger, 
slightly  tri-lobed,  median  projections,  and  one  or  more  smaller  ones  each  side,  fur- 
nished with  spinous  hairs,  two  especially  between  the  tri-lobed  projections  aforenamed ; 
^we  more  or  less  complete  sets  of  secretors  visible  from  below,  arranged  around  anus 
in  form  of  an  arc,  the  median  set  with  normally  10,  the  upper  laterals  20,  and  the  lower 
laterals  14 ;  besides  these,  some  six  or  more  blunt  tubes,  and  a  series  of  shorter  pointed 
ones,  may  be  noticed  along  the  border,  and  doubtless  serve  as  secretors.    (See  Fig.  3i  d.) 

$ Soale-^Liarval  scale  golden-yellow ;  median  scale  somewhat  darker;  anal  shield 
varying  from  pale  brown  to  deep  purplish-gray,  and  generally  of  a  color  with  the  bark 
it  is  upon.  The  whole  scale  is  often  incanous,  but  the  hoary  film  easily  rubs  off;  it 
averages  0.12  inch  in  length,  but  is  quite  variable  in  form  and  size,  being  either  straight 
or  curved,  narrow  and  strongly  arched,  or  broad  and  flatter,  but  always  rounded  at 
the  end ;  the  white  inferior  laminso  at  sides  sometimes  show  distinctly  from  above,  and 
give  the  appearance  of  a  pale  border. 

The  lice,  whether<^or  $ ,  vary  in  appearance  according  to  position  and  state  of  ma- 
turity. In  making  the  foregoing  descriptions  and  figures,  I  have  taken  what  appeared 
the  most  natural  positions,  afrer  examination  of  many  specimens.  The  ^  abdomen 
shrinks  very  much  in  drying,  and  the  more  detailed  9  characters  are  variable.  While 
the  normal  number  of  secretors  in  the  middle  set  is  never  more  than  10,  I  have  some- 
times found  but  8  or  9 ;  that  of  the  upper  laterals  never  surpasses  20,  but  may  be  as 
low  as  15 ;  while  that  of  the  lower  laterals  is  more  uniformly  14,  though  I  have  some- 
times found  16,  and  at  others  12.  Opposite  sets  do  not  always  contain  the  same  num- 
ber.—[Fifth  Rept.,  pp.  95-96.    Figs.  31,  3iJ. 

This  is  the  species  previously  known  as  Aspidiotus  conchi/ormiSy  or 
popularly  as  the  Oyster-shell  Bark-louse,  and  the  reasons  for  separa- 
ting it  are  given  in  the  report. 
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Eriosoha  ulmi,  N.  Sp.— Color  dark  blue.  Length  to  tip  of  closed  wings,  exclusive 
of  autennsd;  0.12  [inchy=3'"°^].  Wings  hyaline,  three  times  as  long  as  wide,  and  more 
pointed  at  the  ends  than  in  B,  pyri.  Costal  and  subcostal  veins,  and  that  bounding 
the  stigma  behind,  robust  and  black.  Discoidal  veins  together  with  the  3d  forked 
and  stigmal  veins,  all  slender  and  black,  the  forked  vein  being  as  distinct  to  its  base 
as  are  the  others,  with  the  fork  but  i  as  long  as  the  vein  itself  and  curved  in  an  oppo- 
site direction  to  the  stigmal  vein.  AntennsB  6-Jointed  and  of  the  same  color  as  the 
body;  joints  1,  2,  4,  5  and  6  of  about  equal  length,  joint  3  thrice  as  long  as  either. 
Legs  of  the  same  color  as  body. 

The  young  lice  are  narrower  and  usually  lighter  colored  than  the  mature  individ- 
uals, varying  from  flesh  or  pink  to  various  shades  of  blue  and  purple.— [First  Kept., 
p.  124. 

Professor  Thomas  (Trans.  III.  St.  Hort.  Soc,  1876,  p.  191)  has  called 
it  Erisoma  Rileyi*  because  of  ulmi  being  preoccupied  by  an  European 
species.  It  belongs  to  Schizoneura.  For  subsequent  remarks  see 
"Notes  on  the  Aphididae  of  the  United  States,  etc.,  by  C.  V.  Biley  & 
J.  Monell,''  (Bull.  Hayden's  U.  S.  Geol.  &  Geogr.  Survey,  Vol.  V,  No.  1, 
p.  3.) 

DIPTERA. 

AsiLUS  MissouRiEysis  N.  Sp.— Alar  expanse  1.85  [inches,  =  47™™];  length  of  body 
1.30  inches  [=33™™].  Wings  transparent,  with  a  smoky  yellow^  tinge,  more  distinct 
around  the  veins,  which  are  brown.  Head  pale  yellow,  sometimes  brownish ;  mous- 
tache straw-yellow  with  a  few  stiff  black  hairs  below;  beard  pale  straw-yellow; 
crown  very  deeply  excavated ;  base  of  the  same  pale  yellow  with  short,  stiff,  yellow- 
ish hairs,  and  a  crown  of  black  ones  near  the  border ;  eyes  large,  prominent,  finely 
reticulated  and  almost  black  ;  antennse,  first  joint  black  tipped  with  brown,  cylindri- 
cal and  hairy  ;  second  joint  black,  short,  thick  and  rounded  at  tip,  with  a  few  stiff 
hairs ;  third  joint  as  long  as  firdt,  tapering  each  way,  smooth,  black  and  terminating 
in  a  long,  brown  bristle ;  proboscis  black  and  nearly  as  long  as  face ;  neck  with  pale 
and  black  hairs.  Thwax  leaden-black,  slightly  opalescent  with  reddish  brown  at 
sides,  more  or  less  pubescent  with  pale  yellow,  especially  laterally  and  posteriorly  and 
in  three  narrow  longitudinal  dorsal  lines  which  gradually  approach  towards  meta- 
thorax ;  bearded  at  sides  and  behind  with  a  few  decurved  black  bristles,  those  behind 
interspersed  with  a  few  smaller  pale  hairs ;  scutel  of  the  same  color,  with  upward- 
curving,  black  bristles;  halteres  brown.  Abdamenj  <J,  general  color  dull  leaden-yel- 
low, with  darker  transverse  bands  at  insections ;  the  light  color  produced  by  a  yellow- 
ish pubescence  and  numerous  short  close-lying  yellow  hairs,  the  dark  bands  produced 
by  the  absence  of  this  covering  at  the  borders  of  each  segment ;  basal  segment  broad, 
bilobed,  and  with  lateral  black  bristles ;  segments  6,  7,  6  and  anal  valves  with  a  de- 
cided pink  tint,  especially  7 ;  8  but  one-third  as  long  as  7  above.  $ ,  broader,  flatter, 
more  polished  and  brassy,  with  no  transverse  darker  bands,  segments  7  and  8  polished 
black,  the  latter  narrow  and  longer  than  any  of  the  others ;  anus  with  a  few  black 
bristles.  Legs,  duU  purple-brown,  with  black  bristles ;  thighs  very  stout,  the  hind 
pair  rather  darker  than  the  others,  the  two  front  pair  of  trochanters  with  long,  yel- 
lowish hairs ;  pnlviUi,  generally  fulvous. 

Described  from  two  ^ ,  and  two  $ ,  all  captured  while  sucking  honeybees.  I  have 
not  access  to  Loew's  descriptions,  and  cannot  therefore  compare  it  with  already  de- 
scribed species ;  but  specimens  have  been  sent  to  Dr.  Wm.  LeBaron,  of  Geneva,  IIU- 
nois,  and  to  Baron  Osten  Sacken,  of  New  York,  and  both  these  gentlemen  are  unac- 
quainted with  it,  and  believe  it  to  be  new.  In  the  well  marked  ^  specimens,  the 
body  bears  a  general  resemblance  to  that  of  Trupanea  [  Promachus']  vertebrata^  Say. — 
tSecond  Kept.,  pp.  123-123.    Fig.  89. 

*  B J  typographical  error  RUepi. 
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Baron  Osten  Sacken  has  since  placed  this  as  a  synonym  of  Proeta- 
canthus  Milbertii  Macq.  in  the  second  edition  of  his  Catalogue  of  the  de- 
scribed Diptera  of  North  America  (1878),  p.  81. 

Lydella  doryphor^,  New  Species.— Length  0.25  [rzzG"'"^].  Alar  expense  0.48  [== 
12™°^].  Antennte  black.  Palpi  fulvous.  Face  silvery  white.  Front  silvery,  tinted 
"with  pale  golden-brown,  with  a  broad  middle  stripe  black.  Thorax  oiuoreous  with 
imperfect  black  stripes.  Abdomen  black  and  silvery-ash,  changing  into  each  other 
when  viewed  from  different  angles.  When  viewed  from  above :  first  segment  deep 
black  with  a  posterior  border  of  silver-ash  very  narrow  in  the  middle,  much  widened 
laterally,  but  abbreviated  at  the  sides  of  the  abdomen.  The  other  segments  with  the 
basal  half  silyery-ash,  terminal  half  black.  Legs  black.  Fourth  longitudinal  vein  of 
the  wings  straight  after  the  angle.    Posterior  transverse  v^n  arcuate. 

Described  from  numerous  bred  specimens.— [First  Rept.,  pp.  111-112.    Fig.  48. 

This  species  is  referred  by  Osten  Sacken  to  the  genus  Exorista  of 
Schiner,  Lydella  not  being  received  as  a  distinct  genns.  The  name 
Lydella  is  used  also  for  a  genus  of  Acarina. 

Exorista  flavicauda,  N.  Sp.— Length  0.35  to  0.50  inch  [=8.5-12.5">™].  Head 
broader  than  thorax ;  face,  silvery-white,  the  cheeks  inclining  to  yeUow,  with  lateral 
black  hairs  extending  to  near  the  base  of  antennae,  and  one  stiffer  and  longer  bristle  at 
top  of  cheeks;  front,  dusky,  ferrngicous,  with  two  rows  of  black  converging  bristles; 
divided  by  a  broad  depressed  stripe  of  a  brighter  ferroginous  color  and  without  bris- 
tles ;  occiput  bright  ferruginous ;  labium  ferruginous  with  hairs  of  same  color;  maxi- 
palps  rufous ;  eyes  dark  mahogany-brown,  and  perfectly  smooth ;  antennae,  two  basal 
joints  rufous,  with  black  hairs,  third  joint  flattened,  dusky,  and  thrice  as  long  as- 
second;  seta,  black;  entire  hinder  part  of  head  covered  with  dense  white  hairs. 
ThoraXy  more  decidedly  blue  than  in  leuoanUB^  hroader  (instead  of  narrower)  in  frt)nt 
than  behind ;  the  vitts^  less  distinct ;  scntel  of  same  color  as  thorax.  Ahdomen,  stout 
and  more  cylindrical  than  in  Isucaniw ;  first  joint  dark  bluish-gray ;  second,  light  b  lu- 
ish-gray,  becoming  darker  along  the  middle,  at  sides  and  at  lower  border ;  third  joint, 
like  second  above,  but  golden-gray  at  sides  (no  rufous);  last  joint  mtirelif  yellow  or 
pale  orange,  with  no  other  color  and  but  few  black  bristles  around  anus.  Wings  more 
dusky  than  in  leuoanide;  alnlse,  opaque  bluish- white.     Legs,  black ;  pulvilli  pale  yeUow. 

Described  from  one  captared,  4  bred  $ .  Space  between  eyes  at  occiput  fully  one- 
third  the  width  of  head. — [Second  Rept.,  pp.  51-52.    Fig.  18. 

Tacbina  [Exorista]  phycitje,  LeBaron^/ma^p. — Length,  0.20  inch  [=5"™]. 
A^t^nnaB  blaek,  thini  joint  twice  as  long  a»  the  second ;  face  silvery,  without  biistlaa 
at  the  sid^ ;  sides  of  the  front  silvery  at  the  lower  part,  pale  goldf^  above ;  the  mid- 
dl^  blapk  vitta  occupying  a  little  more  than  half  of  the  width  of  the  inter-oonlar 
8|tace ;  frontal  bristles  continued  down  the  face  to  opposite  the  end  of  the  second  joint 
otf*  antennae ;  palpi  blackish-brown ;  eyes  hairy.  Thorax  black,  with  the  (odinary 
cinereous  stripes  scarcely  perceptible.  Abdomen  black,  varied  with  cinereous  at  the 
ba»e  of  the  segments ;  a  large  fulvous  spot  on  the  side  of  the  abdomen  occupying 
nearly  the  whole  of  the  side  of  the  second  segment,  h^f  or  more  of  the  third,  and 
sometimes  a  small  spot  on  the  first ;  bristles  on  the  middle  as  well  as  at  the  hind-mar- 
gin of  the  second  and  third  segm»^nts.  Venation  of  the  wings  of  the  usual  type ;  first 
posterior  cell  almost  closed,  before  the  end  of  wing ;  fourth  long  vein  slightly  curved 
after  the  angle ;  fifth  long  vein  prolonged  to  the  margin ;  hind  cross  vein  moderately 
sinuous.    Tarsal  claws  and  pulvilli  unusually  long. 

Female?  A  single  specimen,  a  very  little  larger  than  the  others,  was  obtained 
from  the  name  lot  of  leaf-crumplers,  which  possibly  may  be  the  $  of  the  same  species; 
It  differs  as  follows :  Front  broader ;  antenme  dark  brown ;  the  cinereous  markings  of 
the  body  more  distinct ;  the  tip  of  abdomen  fulvous,  but  without  the  fulvous  spot  at 
the  sides ;  and  with  the  tarsal  claws  of  ordinary  length. 
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Tl»i«  species  appears  to  belong  to  the  subgeuos  Exorista  of  Meigen,  closely  allied  to 
Taohina  proper,  and  differing  £rom  it  chiefly  in  having  the  eyes  hairy,  and  in  the  pres.- 
ence  of  bristles  on  tbe  middle,  as  well  as  at  the  hind  margin  of  the  second  and  third 
abdominal  segments,  whereas  TiLchina  has  only  the  latter. — [Fourth  Rept.,  p.  40-41. 

This  species  was  simultaneously  published  by  Dr.  LeBarou  ia  his  2d 
B^.  Ins.  111.,  p.  123.    It  is  retained  in  ExorUta  by  Osten  Saeken. 

Anthomyia  zeae  9,  N.  Sp.  (PI.  2,  Fig.  24).  Length  0.20  [inch,  =  5"»'»];  alar  ex- 
panse 0.38  [inch,  =9.5™™].  Antennte  black  ;  style  microscopically  pubescent;  fronty 
folvons,  with  a  distinct,  rather  narrow,  brownish,  cinereous  margin ;  face  and  orbits 
bxownish-white ;  palpi  and  proboscis  black ;  ocellar  area  somewhat  heart-shaped ; 
thorax  and  abdomen  pale  yellow-brownish  cinereous,  with  minute  black  points  at  the 
insertion  of  the  bristles ;  thorax  with  an  indistinct  middle  stripe  of  brown ;  legs  black, 
tin^  with  cin«reQ08 ;  poisers  pale  ochre-yellow ;  sci^ee  small,  the  upper  valve  l^i^er 
l^p  the  lower.— [First  Rept.,  p.  155.    Figs.  86, 87,  and  PI.  II,  Fig.  24. 

AvTBOMTiA  RAI»CUM  (LdMi.)  var.  CALOPTENi— Jl^jH-Oval,  smooth,  white,  0.04  inch 
long. 

i^^rvo— Skin  ananoidd,  0.24  inch  [  =36°^]  long  when  estended,  of  tli«  nonsal  fonn, 
the  mandibular  hooks  black,  quite  conspicuous,  and  diverging  at  b^ae.  Piothoracio 
spiracles  elongate.  Anal  spiracles  minute,  yeUowish-brown,  with  the  8  fleshy  sur- 
Toanding  tubercles,  small. 

Pupa — Pale-brown,  rounded  at  each  end,  with  the  prothoracic  spiracles  and  lips  an- 
teriorly, and  the  anal  spiracles  and  lower  tubercles  posteriorly,  showing  as  minute 
points. 

Imago—  $ .  Average  expanse  0.48  inch  [  =  12™™].  General  color  ash-gray  with  a  fer- 
ruginous hue,  especially  above,  and  a  more  or  less  intense  metallic  reflection.  Face 
with  white  reflections  below ;  eyes  smooth,  brown,  encircled  by  the  ground  color,  and 
this  behind  and  on  forehead  bordered  by  a  brown  line  ;  2  similar  lines  at  back  of  head 
from  upper  comers  of  eyes  and  approaching  to  neck  ;  forehead  dusky-brown,  becom- 
ing bright  yellowish-red  toward  base  of  antennae,  and  the  brown  forking  at  right 
angles  around  occiput.  Trophi  and  antennae  black,  the  style  simple  and  somewhat 
longer  than  the  whole  antennse.  Thorax  with  three  dusky  longitudinal  lines,  obso> 
lete  behind;  legs  black,  with  cinereous  hue  beneath;  wings  faintly  smoky,  with 
brown-black  veins,  the  discal  cross-vein  straight  and  transverse,  the  outer  one  bent 
and  more  oblique;  balancers  crumpled,  yellowish.  Abdomen  with  faint  dusty  medio- 
dorsal  spots,  broad  at  base,  tapering  and  obsolescing  toward  end  of  each  joint. 

In  the  i ,  aside  from  the  larger  eyes,  stronger  bristles,  and  narrower,  less  tapering 
abdomen  with  its  additional  joint — all  characteristic  of  the  sex— the  face  is  whiter,. 
and  the  medio-dorsal  dark  mark  of  abdomen  continuous. 

Described  from  25  specimens  of  both  sexes,  reared  from  locust-egg-feeding  larvse. 

Specimens  bred  firom  cabbage  and  radish  roots,  and  others  in  my  cabinet  taken 
from  the  burrows  (made  in  Osage  Orange  in  Missouri)  of  Crdbro  stirpicola  Pack. ;  da 
not  differ  specifically. — [Ninth  Rept.,  p.  95. 

For  further  details  see  First  Rept.  of  the  Commission  (pp.  285-9)^ 
where  the  species  is  shown  to  be  the  Anthomyia  angustifrom  of  Meigen. 

ORTHOPTERA. 

Caloptenus  atlanis  N.  sp.— Length  to  tip  of  abdomen  0.70 — 0.85  inch  [=17.5 — 
21™"];  to  tip  of  closed  wings  0.92 — 1.05  inches  [=23 — 26*"™].  At  once  distinguished 
from  femur-ruhrum  by  the  notched  character  of  the  anal  abdominal  joint  in  the  male 
and  by  the  shorter,  less  tapering  cerci ;  also  by  the  greater  relative  length  of  wings 
which  extend,  on  an  average,  nearly  one-third  their  length  beyond  the  tip  of  the  ab- 
domen in  the  dried  specimens :  also  by  the  larger  and  more  distinct  spot  on  the  wings — 
in  all  which  characters  it  much  more  closely  resembles  spretus  than  femur-ruhrum.. 
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From  $pretu9f  again,  it  is  at  once  distinguished  by  the  smaller  size,  the  more  distliiot 
separation  of  the  dark  mark  running  from  the  ejes  on  the  prothorax  and  of  the  pale 
line  from  base  of  wings  to  hind  thigh ;  also  by  the  anal  joint  in  the  ^ ,  tapering  mofe 
suddenly  and  by  the  two  lobes  forming  the  notch  being  less  marked.  From  both  spe- 
cies it  is  distinguished  not  only  by  its  smaller  size  bat  by  the  deeper,  more  livid  color 
of  the  dark  parts,  and  the  paler  yellow  of  the  light  parts— the  colors  thus  mwte 
strongly  contrasting. 

6<J's,  $7*8  from  New  Hampshire.  Just  as  the  typical  femur-ruhrum  is  at  once  dis- 
tinguished firom  the  typical  apretus  by  the  characters  indicated;  so  Ailanis,  though 
atructurally  nearer  to  8pretu8j  is  distinguished  from  it  at  a  glance  by  its  much  smaller 
size  and  darker,  more  marbled  coloring.  The  contrast  is  all  the  greater  in  the  living 
specimens,  and  I  have  seen  no  specimens  of  spretus  that  at  all  approach  it  in  these 
respects. 

Whether  this  is  the  femur-ruhrum  as  defined  by  DeGeer  or  by  Harris,  it  is  almost 
impossible  to  decide,  though  Harris's  figure  of  femur-ruhmm  better  represents  it  than 
the  true  femur-ruhrumy  as  subsequently  defined  by  Thomas,  and  as  fonnd  in  Illinois 
and  Missouri. — [Seventh  Rept.,  pp.  169-170. 

For  further  details  and  structural  differeuces  between  it  and  0.  ipreius 
see  First  Report  of  the  Commission, 
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In  making  out  the  following  list  of  descriptions  of  adolescent  states, 
etc.,  that  appeared  in  the  Keports,  the  nomenclature  there  used  is  re- 
tained. Unless  otherwise  stated  the  insects,  in  the  particular  states 
indicated,  were  at  the  time  unknown  or  undescribed,  the  descriptions 
first  appearing  in  the  Beports.  Those  published  in  connection  with  the 
preceding  descriptions  of  new  species  are  omitted  here  : 

HYMENOPTERA. 

Kematas  ventricosas ;  larva :  IX,  21.     (Previously  described  by  several  writers.) 
Pristipbora  groasolarise ;  larva :  IX,  26.    (Description  quoted  from  Walsb.) 
Emphytus  maonlatus ;  larva  and  pupa :  IX,  28-29.    (Previously  described  by  me  in 

the  Prairie  Farmer,  May  25,  1867.) 
Lophyrns  abbotii ;  larva :  IX,  32. 
Lophyrus  lecontei ;  larva :  IX,  33.    (This  and  dbboHi  both  partially  described  by  me  in 

the  Prairie  Farmer,  November  10,  1866;  May  25,  1867;  May  2,  1868,  and  in  the 

Prairie  Farmer  AnnvMl,  1869.) 
Tiphia  inomata ;  larva :  VI,  126. 

COLEOPTERA. 

Harpalus  (probably  herbi vagus  Say) ;  larva:  IX,  97. 

Harpalid ;  larva :  I,  59. 

Mysia  15-panctata ;  larva:  IV,  18. 

Chilocorus  bivulnerus ;  larva  and  pupa  :  I,  16. 

Hippodamia  convergens;  larva  and  pupa:  I,  112.    (Previously  mentioned  in  the  Am, 

Ent,  1,  46,  and  elsewhere.) 
Coooinella picta ;  larva:  V,  101. 
Passalus  comutus;  larva  Skud  pupa:  IV,  140-141.     (Previously  mentioned  by  Bur- 

meister  and  by  Walsh.) ;  egg :  V,  55. 
Lachnostbrna  que  rcina  ;  egg :  V,  55. 
Pelidnota punctata ;  larva  tkud pupa :  111,78-79.    (First  described  hy  me  iu  Am.  Ent, 

11,295.) 
Telephoras  bilineatus;  larva:  IV,  30.    (First  described  by  Packard.) 
Chauliognathus  pensylvanicus ;  larva :  I,  57.     (Qaoted  from  the  Am.  Ent  I,  35.) 
Chrysobothris  femorata ;  egge :  VII,  73 :    larva,  I,  46.     (Previously  described  by  Fitch 

and  others) ;  egg$,  larva,  vid  pupa:  VII,  73. 
81noxy]on  basilare ;  larva  and  pupa  :  IV,  54. 
Corynetes  mfipes ;  larva  and  pupa :  VI,  101,  102. 
Prionus  laticollis ;  larva :  1, 126 ;  larva  and  pupa :  II,  87 ;  egg :  V,  56. 

laticollis. ) 
Saperda  bivittata ;  pupa :  I,  43.    (Previously  described  by  Harris.) 
Lema  trilineata ;  larva  and  pupa  :  I,  99.    (From  the  Prairie  Farmer ;  and  the  Am.  Ent^ 

I,  26.    Previously  described  by  Harris  and  others.) 
Doryphora  jnncta;  larva:  I,  106.    (First  described  in  the  Am,  Ent.  I,  43.) 
Doryphora  10-lineata  ;  eggs  and  larva :  1,  105.    (From  the  Am.  Ent.  I,  43.    Previously 

described  by  me  in  Prairie  Farmer  Aug.  8,  1863. 
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Colaspis  flavida ;  larva:  III,  84,  and  IV,  34. 

Coscinoptera  dominicana ;  eggs  and  larva :  VI,  128,  130. 

Haltica  clialybea;  lan^a  a,nd  pupa:  III,  81.    (Quoted  from  Am.   Eni.  II,  327.    The 

larva  first  described  by  Packard,  Guide,  p.  507.) 
Blepharida  rhois ;  egg,  larva  and  pupa:  VI,  121. 
Casslda  bivittata;  larva  and  pupa:  II,  61.    (Firit  described  by  me  in  the  Prairie 

Farmer  Annual  for  1868,  p.  53.) 
Cassida  auricbalcea;  egg :  II,  60;  lan^a  and  pupa:  II,  62.    (Previously  described  by 

Harris. ) 
Cassida  pallida ;  larva :  II,  62. 
Cassida  guttota;  larva  and  pupa:  II,  6:^ 
Cassida  nigripes;  larva  aad  pupa:  1 1,  63,  64. 
Qrachiis  pisi ;  egg :  III,  47. 
Tenebrionid f ;  larva:  VI,  118.    (Previously  described  as  the  larva  of«Eapsalis   by 

Harris.) 
Bapsalis  minn  (a ;  larva  and  pupa :  VI,  115, 116.    (The  papa  first  described  by  HarriB. ) 
Conotracbelos  cratsegi ;  larva  and  pupa :  III,  89. 

Baridius  tnnotatus;  larva  and  pupa :  I,  95.    (From  the  Am,  Ent  I,  22.) 
Anthouomus  qnadrigibbns;  egg:  HI,  31;  larva  And  pupa:  III,  35. 

LEPIDOPTEBA. 

Papilio  philenor ;  larva  and  pupa :  II,  117.  (Previously  described  by  Smith  and  Abbot, 
and  by  Boisduval  and  Le  Conte ;  also  by  Harris  in  Ent,  Corr.) 

Pieris  protodice ;  larva  and  pupa :  II,  104.  (Published  simultaneously  in  the  Am.  Ent, 
11,77.) 

Pieris  rapje ;  larca  and  pupa:  II,  108.     (Previously  described  by  various  authors.) 

Danais  archippus ;  egg:  III,  144. 

Limenitis  disippns ;  egg  and  larva :  III,  154.  (The  mature  larva  previously  described 
by  various  authors.) 

Apatura  lycaon ;  egg,  larva  and  pupa :  VI,  146,  147.  (The  larva  and  pupa  badly  de- 
scribed by  Boisd.  &  Lee. ) 

Apatura  herse ;  egg,  larva  and  pupa :  VI,  148.  (The  larva  and  pupa  badly  described 
by  Boisd.  &  Lee.) 

Paphia  glycerium ;  larva  and  pu^ :  II,  127.  (First  published  by  me  in  Am,  Ent.  II, 
123) ;  egg  and  larval  changes :  V,  146. 

Megathymus  yuccte ;  egg,  larva  and  larval  changes :  VIII,  174,  I8L  (First  published 
by  me  in  Trans.  St.  Louis  Ac.) ;  IX,  129. 

Chcerocampa  pampinatrix;  egg,  larva  And  pupa:  II,  71,72.  (Previously  described, 
except  egg,  by  various  authors.) 

PhilampeluB  achemou;  young  &nd  full  grown  larva  and  p^pa:  I|,  74, 75.  (PrevipuBlj^ 
described  by  various  authors.) 

Philampelus  satellitia;  eggs,  young  and/u/Z  grown  larvm,  and  pupa:  lly  76-78.  (Pre^i* 
ously  described,  except  egg,  l^  various  authors.) 

Qphinx  5-maculata ;  larva  pupa :  I,  95.  (From  the  Am,  Ent,  I,  23 ;  previously  de^ 
scribed  by  several  authors.) 

Thyreus  Abbotii;  larva  and  pupa:  II,  78,  79.  (Previously  described  by  various  au- 
thors.) 

Deilephila  lineata ;  two  forms  of  larva :  III,  141,  142.  (Previously  deseribed,  but  not 
in  connection.     Quoted  from  the  Am,  Eni,,  II,  258.) 

.£geria  acemi ;  larva  and  pupa :  VI,  110. 

uEgeria  rubi;  larva:  VI,  113. 

Psychomorpha  epimenis ;  larva  and  pupa :  III,  64,  65 ;  VI,  88.  (First  described  as  the 
possible  larva  and  pupa  of  End.  unio,  Am.  Ent.  II,  152  and  in  1st  Rept.,  p.  84.) 

Eudryas  grata ;  egga,  larva  and  pupa :  II,  83 ;  VI,  89,  90.  (The  larva  previously  de- 
scribed by  Harris  and  others.) 
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Eudryas  onio;  larvu  and  pupa:  VI,  92.    (First  described  by  Lintner.) 

AJypia  ootomaoalata ;  larva:  I,  136,  (previously  mentioned  by  Pitch);  II,  80,  pub- 
lished simultaneonsly  in  the  Am.  Ent,,  II,  151,  (previously  described  In  Harris*  Corr,); 
VI,  94. 

Procris  americana ;  larva  and  pupa :  II,  86.    (First  described  by  Harris.) 

Oallimorpfaa  falvicosta ;  larva :  III,  134. 

Spilosoma  virginica;  larva  and  pupa:  III,  69.  (Previously  described  by  varions  au- 
thors.) 

Hyphantria  textor;  larva:  III,  132.    (First  described  by  Harris.) 

Eopautheria  scribonia;  larva:  IV,  143.    (Previously  described  by  other  authors.) 

Bombyx  mori ;  egg  and  larva :  IV,  86.    (Previously  well  known.) 

Attacus  cecropia;  larval  changes:  IV,  106.    (Quoted  from  the  Am.  Eni.  II,  100.) 

Attacus  cynthia ;  larval  changes :  IV,  117.    (Previously  described  by  other  authors.) 

Attacus  profnethea;  larval  changes :  IV,  121.  (Partially  f^'^en  by  other  authors  pre- 
viously.) 

Attacus  luna;  larval  changes :  IV,  124.    (Previoosly  given  by  Lintner.) 

Attacus  polyphemus ;  l<»rval  changes :  IV,  126. 

Attacus  yama-mai;  lurval  changes :  IV,  132.    (Previously  described  by  other  authors.) 

Attacus  pemyi;  egg^  larva^  and  cocoon:  IV,  137.  (Previously  described  by  other 
authors  ) 

Hemileuca  mala;  egg  and  larval  changes:  V,  128,  129.  (Previously  described  by 
Lintner.) 

Hyperchiria  io;  larval  changes:  V,  135.     (Previously  given  by  Lintner.) 

AniSQfta  rnbicunda ;  eggs  and  larval  changes  :  V,  138. 

Acronycta  oblinita ;  larva  and  pupa :  III,  71.    (The  larva  first  figured  by  Smith  &  Abb. ) 

Acronycta  xylinoides ;  larva :  V,  126. 

Amphipyra  pyramidoides ;  larva  e^ndpupa:  III,  73,  74. 

Leucania  unipuncta;  larva  and  pupa:  II,  49;  VIII,  33,  and  larva:  U,  55  (previously 
described  by  various  authors) ;  egg :  VIII,  34  j  egg  and  larval  changes :  VIII,  184, 185. 

Oortyna  nitela ;  larva:  I,  92.  (From  the  Am,  Ent.,  II,  22.  Briefly  described  by  Har  - 
ris,  Treatise f  p.  440;  but  first  identified  by  me  in  the  Prairie  Farmer.) 

Agrotis  inermis ;  larva  and  pupa :  I,  74. 

Agrotis  cochranii;  larva  and  pupa:  I,  76.  (First  described  by  me  in  the  Prairie 
Farmer,  June  22,  1867.) 

Agrotis  daiodestina ;  larva  and  pupa :  I,  79.    (Previously  mestioDed  by  Harris.) 

Agrotis  teUfera ;  larva  tMipupa :  I,  81.  (Described  by  me  in  the  Prairie  Farmer ,  Jme 
32,  1867 ;  and  previoosly  described  in  Earope,  where  the  species  also  occurs  and  is 
known  as  A.  ypsilon.) 

Agiotis  subgothica ;  larva :  I,  82. 

Agrotis  jaculifera;  larva  And  pupa :  1,8.3. 

Agrotis  devastator ;  larva  and  pupa :  I,  84. 

Hadena  subjuncta ;  larva  and  pupa :  I,  85. 

Celsena  renigera ;  larva  and  pupa :  I,  86. 

Prodenia  commelinse;  larva:  I,  88;  III,  114  (from  Am.  Eht,  II,  363).     [See  Notes.] 

Anisoptery  X  vernata ;  larva  Mid  pupa :  II,  95-97  (previously  described  by  other  authors) ; 
eggs,  larva  and  pupa :  VII,  82  (and  86-87,  adapted  from  Mann) ;  Paleacrita  vernata, 
VIII,  13-17  (from  the  Trans.  St.  Louis  Acad.) 

Anisopteryx  pometaria;  eggs:  II,  94-95  (the  two  species  confounded) ;  eggs,  larva  and 
pupa:  VII,  84  (and  86-87,  adapted  from  Mann);  VIII,  13-17  (from  the  Trans.  St. 
Louis.  Acad.) 

Eufitchia  ribearia ;  egg,  larva  and  pupa :  IX,  3, 4.     (The  larva  first  described  by  Fitch.) 

PhacelTnra  nitidalis ;  larva :  II,  67. 

Asopia  costalis;  larva  And  pupa:  VI,  106.  (The  larva  mentioned  by  Harris,  but  fiiat 
described  by  Walsh  in  the  Prac.  Ent,  aud  first  bred  and  determined  by  me,  Prairie 
Farmery  April  20,  lttd7.) 


Digitized  by  VjOOQIC 


94  INDEX  TO  MIS80UBI   ENTOMOLOGICAL  REPORTS. 

Phycita  nebnlo ;  larva  and  pupa :  lY,  41.    (The  larva  first  described  by  LeBaron.) 
Pempelia  grossnlarise ;  larva  and  pupa:  1, 141.    (Larva  previously  dee<;ribedby  Fitch 

and  by  Packard.) 
Tortrix  rileyana ;  larva  And  pupa :  I,  154. 

Anchylopera  fragariie ;  larva:  I,  143.    (First  described  in  the  Am.  EnU,  I,  90.) 
Penthina  vitivorana;  larva  and  pupa:  I,  135.     (The  larva  first  described,  but  not 

identified^  by  Rathvon.) 
Carpocapsa  pomonella;   larva  and  pupa:  I,  63.     (Previously  described  by  various 

authors. ) 
Walshia  amorphella ;  larva  smd  pupa :  II,  133. 
Bucculatrix  pomifoliella ;  larva  and  pupa :  XV,  51.     (Larva  previously  described  bj 

Clemens. ) 
(Eta  oompta ;  larva  and  pupa :  I,  152. 
Pterophorus periscelidactylus ;  larva  s^ndpupa:  1, 137 ;  III,  66.     (Previously  described 

by  Fitch.) 
Pterophorus  carduidactylus ;  larva  and  pupa ;  I,  180. 
Pronuba  yuccasella;  larva:  V,  155;  pupa^  VI,  131  (from  Trans.  St.  Louis  Acad.);  4^f, 

VI,  133  (from  Am,  Nat.), 
Orgyia  leucoj^tigma ;  eggSj  larva  and  pupa:  I,  144-146.     (Previously  described  by 

others. ) 
Thyridopteryx  ephemeneformis;  eggs^  larva  And  pupa:  I,  148,  149.     (Previously  de- 
scribed by  others.) 
Hsematopis  grataria ;  eggSf  larva  and  pupa :  I,  179. 
Galleria  cereana;  larva  stnd  pupa :  I,  166.     (Previously  described  by  other  authors.) 

HEMIPTERA. 

Strachia  histrionica ;  eggSj  larva  and  pupa :  IV,  37. 

Micropus  leucoptenis ;  egg^  larval  aiages  and  pupa :  VII,  21. 

Cicada  septemdecim;  egg  and  young  larva:  I,  25.     (The  eggs  previously  described  by 

several  writers.) 
PoBciloptera  pruinosa ;  eggs :  V,  122. 
Ceresa  bubalus ;  eggs :  V,  121. 

Mytilaspis  pinifolite ;  eggs  and  larva :  V,  98.     (First  mentioned  by  LeBaron.) 
Phylloxera  rileyi ;  larva  &nd pupa:  VI,  64,  86;  VII,  120. 
Phylloxera  vastatrix ;  various  forms :  VI,  66  (previously  described  elsewhere  and  by 

others);  impregnated  egg:  VIII,  159.     (Previously  described  by  me  in  the  Trans. 

St.  Louis  Acad,  for  Oct.  18,  1875,  and  independently  by  Balbiani  in  the  Comptes 

rendus  de  1'  Ac.  d.  So.  Paris  for  Oct.  4,  1875.) 
Eriosoraa  pyri;  larva:  I,  120.     (From  the  Am.  Ent.,  I,  82;  previously  described  by 

several  authors.) 

DIPTERA. 

Tabauns  atrat  is;  larva,  an  I  pupa:  II,  130,  131.    (Previously  described,  but  not  spe- 
cifically identified,  by  Walsh.) 
Erax  bastardi ;  larva  And  pupa  :  II,  124. 
Bombyliid ;  larva :  IX,  96. 

Pipiza  radicum;  larva  And  pupa:  I,  122.    (Quoted  from  the  Am.  Ent.y  I,  84.) 
Anthomyia  zeie ;  larva  and  puparium :  I,  155. 
Meromyza  americana ;  larva  aud  pupa :  I,  160. 
(Estrus  ovis;  larva  and  puparium:  I,  162.     (Previously  described  by  other  authors.) 

ORTHOPTERA. 

Mantis  Carolina ;  eggs  and  larva :  1, 170-171.     (Previously  described  by  several  authors.) 
CEoanthus  niveus;  eggs:  V,  120.     (Previously  described  as  eg^^  of  Ceresa  bubulus 
by  Fitch.) 
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Orobelimiun  glaberimmn ;  eggs :  Y,  123. 

Pbaneroptera  carvicaada ;  egga :  Y,  124,  and  V I,  165 ;  larva  and  pupa :  VI,  166. 

Ificiocentrus  retinervis ;  eggs:  Yj  1*23;  VI,  155  (previoasly  described  as  eggs  of  Pla- 

typhyllnm  by  Harris) ;  larva  and  pupa :  VI,  161. 
Phylloptera  obloDgifolia ;  egge:  V,  123.    (See  Miorocentros.) 
Platyphyllam  concavum ;  egge :  V,  124 ;  VI,  167. 
Caloptenns  spretas;  egge  and  egg-ma$s:  IX,  88,  89;  larva  said  pupa:  VII,  129. 

NEUROPTEEA. 

Corydalns  oomutns ;  larva  And  pupa :  V,  143, 144  (Previously  described  by  Haldeman) ; 
egg$  and  egg-maes,  and  young  larva :  IX,  127. 
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The  following  lut  includes  the  species,  already  known,  of  which  a 
complete  redescription  of  the  adalt  is  given  in  the  Eeports,  either  be- 
cause the  original  description  was  in  a  foreign  language,  or  not  easily 
accessible,  or  of  one  sex  only,  or  for  other  reasons. 

HYMENOPTERA. 
Tiphia  inomata  Say  :  VI,  126. 
Cryptus  extrematis  Cress, :  IV,  111. 
Pezomachus  minimus  Walsh:  II,  52.    (From  Walsh.) 
Ophion  purgatus  Say :  II,  53. 
Mesochorus  vitreus  Walsh:  II,  52.    (From  Walsh.) 
Pimpla  annulipes  BruXU:  V,  49. 
MacTocentrus  delicatus  Cress, :  V,  50. 
Microgaster  mill  tarts  Walsh:  II,  52.    (From  Walsh.) 
Chalcis  mariae  Riley:  IV,  110.    (From  the  Am,  Ent,  II,  101-102.) 
Isosoma  vitis  Saunders :  II,  93.    (From  Saunders.) 

Antigaster  mirabilis  Walsh:  VI,  163.  (From  the  Am,  Enty  II,  169-170.) 
Pristiphora  gros8»ilari»  WaUh:  IX,  26-27.  (From  the  Prac.  EnUy  I,  123.) 
Nematus  ventricosus  (Klug) :  IX,  22.    (From  the  Prac.  Ent,  I,  120-121,  and  the  Am^ 

Ent,,  II,  16-17.) 
Emphytus  maoulatus  Nort. :  IX,  2d. 
Lophyrus  LeContei  Fitch :  IX,  33. 

COLEOPTERA. 

Doryphora  10-lineata  Say,  var. :  IX,  40. 
Sphenophorus  zesB  Walsh:  111,59.     (From  Walsh.) 

Scoly  tu8  caryae  Riley :  V,  107.     (Female  first  described  in  Prairie  Farmer  Feb.  2, 1867.) 
[See  Notes.] 

LEPIDOPTERA. 

Apatara  lycaon  (Fahr. ) :  VI,  144. 

Apatura  herse  (Fabr.):  VI,  144. 

Megathymus  yuccie  ( Walk,) :  VIII,  175-176. 

^geria  polistiformis  Barr, :  III,  76. 

^geria  acemi  Clem, :  VI,  110. 

Prodenia  antumnalis  Riley:  III,  116-117.    (From  Am,  Enty  II,  365.)    [See  Notes.] 

Leucania  unipuncta  Haw, :  II,  56. 

Leucanla  albilinea  Guen, :  IX,  56-57. 

Acronycta  oblinita  Sm,  ^  Abh, :  III,  71. 

Amphipyra  pyramidoides  Gtien, :  III,  74. 

Cehena  renlgera  Steph, :  I,  86. 

Ha<lena  snbjuucta  Gr,  ^  Rob, :  I,  85. 

Noctua  clandestina  Ilarr, :  I,  79. 
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Agrotis  iuermis  Harr, :  I,  74. 

Agrotis  cochranii  Hiley :  I,  75. 

Agrotis  telifera  Harr. :  I,  81. 

Agrotis  jaculifera  Guen, :  I,  83. 

Anisopteryx  pometaria  Harr. :  VIII,  15-17.     (From  the  Trans.  St.  Louis  Acad.  So.) 

Paleacrita  vernata  (Peck):  VIII,  15-17.     (From  the  Trans.  St.  Louis  Acad.  Sc.) 

Asopia  costalis  (Fab.) :  VI,  107. 

Pempelia  grossulariie  (Pack.)  :  I,  141. 

Walshia  amorphella  Ckm. :  II,  133. 

Penthina  vitivorana  Pack. :  I,  135. 

Euryptychia  sa  igneana  Clem. :  II,  134.     (From  Clemens.) 

Tortrix  rileyana  Grote :  I,  154. 

Walshia  amorphella  Clem. :  II,  133. 

Holcocera  glandulella  Riley:  IV,  145.    (From  the  Can.  Ent.y  IV,  lS-19.) 

Pronuba  yuccasella  Riley :  V,  150, 151,  155 ;  VI,  131-132.    (Both  from  the  Tr./is. 

St.  Louis  Acad.  Sc.) 
(Eta  compta  Clem. :  I,  153. 

HEMIPTERA. 

Micropus  leucopterus  (Say) :  VII,  21,  22. 

Mytilaspis  pinifoliae  (Fitch) :  V,  99. 

Eriosoma  pyri  (Fitch) :  I,  120. 

Phylloxera  vastatrix  Planchon :  VIII,  159  (From  Trans.  St.  Louis  Acad.  Sc.) ;  VI,  08-67 ; 

VII,  93,  99. 
Phylloxera  Rileyi  Lioht. :  IV,  66;  VI,  64,  8g;  VII,  118-120. 
Phylloxera  caryie-gummosa  Riley  :  VII,  118.     (From  the  Compta  Rcndus,  Paris  Acad. 

of  Sci.,  Dec.  14.  1874.) 
Phylloxera  cary»-ren  Riley :  VII,  118.    (From  the  Compten  Reiida%  Paris  Acad,  of  Sci., 

Dec.  14,  1874.) 
Phylloxera  caryas-fallax  Riley:    VII,  US.    (From  the  Compter  RmdaSj  Paris  Acad,  of 

Sci.,  Dec.  14,  1874.) 

DIPTERA. 
Erax  bastard!  Maoq :  II,  124. 

Pipiza  radicnm  Walsh  ^  Riley:  I,  121-122.    (From  the  Am.  Ent.  I,  83-84.) 
Exorista  leucanise  Walak:  11,51.     (From  Walsh.) 
Tachina  bifasciata  (Fahr.):  V,  140. 

ORTHOPTERA. 

Caloptenus  femor-rnbrum  (DeG.) :  VII,  126-128. 

Caloptenns  atlanis  Riley  :  VIII,  117. 

Caloptenus 8pretu8( Tiioa.);  VII,  128-132;  VIII,  117. 

ACARINA. 

Hoplophora  arctata  Riley :  VI,  81.     (From  Trans.  St.  Louis  Acad.,  Ill,  216.) 
Tyroglyphus  phylloxerie  Riley  ^  Planchon:  VI,  81.    (From  Trans.  St.  Louis  Acad. , 
III,  215.) 
7  MO 
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The  illustrations  in  tbe  Keports  were  prepared  at  the  author's  expense? 
neither  the  State  nor  the  Board  of  Agriculture  making  any  provision 
therefor.  The  wood-engraving  was  done  for  the  most  part  in  St  Louis, 
by  either  Wm.  Macwitz,  Emile  Lampe,  or  Wittemberg  &  Sorber.  Some 
of  it  was  done  by  Yan  Ingen  &  Snyder,  of  Philadelphia.  A  few  of  the 
later  illustrations  are  by  photo-engraving,  and  Figs.  50-52  of  the  8th 
Eeport  show  the  first  attempt  to  combine  this  process  with  lithography. 
In  the  following  list,  all  drawings  were  made  from  nature  by  the  author 
unless  otherwise  stated,  and  when  the  figure  is  enlarged  the  natural 
size,  unless  otherwise  apparent  or  stated  in  this  list,  will  be  found  indi- 
cated in  hair-line.    The  nomenclature  of  the  Reports  is  retained. 

EEPOET  I. 

Plate  I.  (Drawn  by  D.  Wiest  and  lithographed  by  Bo  wen  &  Co.,  Philadelphia.) 
Fig.    1.  Unarmed  Rustic  {Agroth  inermis  Hair.),  moth. 
Fig.    2.  Variegated  Cut- worm  {AgrotU  inermw  Harr.). 
Fig.    3.  Variegated  Cut- worm  (AgrotU  inermis  Harr.),  head,  enlarged. 
Fig.    4.  Variegated  Cut- worm  (Agroiia  inermis  Harr.),  one  joint,  enlarged. 
Fig.    5.  Climbing  Cut- worm  Moth  (Agrotia  acandena  Riley),  wings  spread. 
Fig.    6.  Climbing  Cut- worm  Moth  {Agrotis  acandens  Riley),  wings  closed. 
Fig.    7.  Climbing  Cut- worm  (Agrotia  acandena  R'ley). 
Fig.    8.  Lance  Rustic  (JjrroW*  te/i/era  Harr.),  moth. 
Fig.    9.  Greasy  Cut-worm  (Agrotia  teUfera  Harr.). 
Fio.  10.  Greasy  Cut-worm  {Agrotia  teUfera  Harr.),  head,  enlarged. 
Fig.  11.  Dart-bearing  Rustic  (Agwotia  jaculifera  Guen.),  moth. 
Fig.  12.  Prodenia  comynelincBj  Sm.  &  Abb.,  one  joint  of  larva  enlarged. 
Fig.  13.  Clandestine  Owlet  Moth  {Noctua  clandeatina  Harr.). 
Fig.  14.  Subjoined  Hadena  {Hadena  aubjuncta  Gr.  &  Rob.),  moth. 
Fig.  15.  Speckled  Cut- worm  { Hadena. aubjuncta  Gr.  &  Rob.),  head,  enlarged. 
Fig.  16.  Speckled  Cut- worm  (Hadena  aubjuncta  Gr.  &  Rob.),  one  joint,  enlarged. 
Fig.  17.  Speckled  Cut- worm  (Hadena  aubjuncta  Gr.  &  Rob.),  anal  joint,  enlarged. 
Fig.  18.  Eight-spotted  Forester  (Alypia  oct^imaculata^  Fabr.). 

Fig.  19.  Grape-vine  Epimenis  (P»^o/ioworpfta  epinw?nw,  Drury),  larva.     (Mentioned  on 
p.  136,  but  first  named  in  the  3d  Rept.,  p.  63.) 

Plate  II.  (Drawn  by  D.  Wiest  and  lithographed  by  Bowen  &  Co.,  Philadelphia.) 
Fig.    1.  Solidago  Gall  Moth  (Gelechia  gallceaolidaginia  Riley),  wings  expanded. 
Fig.    2.  Solidago  Gall  Moth  ( Gelechia  gallcBaolidaginia  Riley),  wings  closed. 
Fig.    3.  Walnut  Tortrix  (Tortrix  rileyana  Grote),  wings  expanded. 
Fig.    4.  Walnut  Tortrix  (Tortrix rileyana  Grote),  wings  closed. 
Fig.    5.  Solidago  Gall  Moth  (Gelechia  gallwsoUdaginia  Riley),  larva  swollen  by  the 

cocoons  of  the  Inflating  Chalcis-fly  within. 
Fi(f.    6.  Inflating  Chalcis-fly,  enlarged. 
Fig.    7.  Hemitelefi  (1)  ceasonii  UUeyy  aiilargeih 
Fiu.    8.  Eurytomi  bolteri  Riley;  malo  autenua,  enlarged. 
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Fig.    9.  Eurytonia  holieri  Riley ;  female,  enlarged. 

Fig.  10.  Bag  of  Bag-worm  (Thyridopteryx  ephemercFformis  Steph.),  cut  to  show  tlie 

cocoons  of  Memiteles  (?)  thyridoptcrygh. 
Fig.  11.  Hemiteles  (f )  thyridopterygia  Riley,  female. 
Fig.  12.  HemiMes  (f )  thyridopterygU  Riley,  male. 
Fig.  13.  Tbiifltle  Plume  (Pterophorus  oarduidaciylus  Riley),  moth. 
Fig.  14.  Thistle  Plume  {Pterophorus  carduidactylus  Riley),  chrysalis. 
Fig.  15.  Grape-vine  Plume  {Pterophorus periscelidaciylus  Fitch),  moth. 
Fig.  16.  Grape-vine  Plume  {Pterophorus  periscelidaciylus  Fitch),  chrysalis. 
Fig.  17.  Gooseberry  Fruit- worm  Moth  {Pempelia  grossularios  Pack.). 
Fig.  18.  Chickweed  Geometer  {Hwniatopis  grataria,  Fabr.),  moth. 
Fig.  19.  Chickweed  Geometer  {Hwmatopis  grataria^  Fabr.),  larva. 
Fig.  20.  Chickweed  Geometer  ( Hcemalopis  gratariaj  Fabr. ),  pupa. 
Fig.  21.  Chickweed  Geometer  {Hcematopis  grataria,  Fabr.),  eggs. 
Fig.  22.  Allan  thus  worm  {(Eta  compta,  Clem.),  moth,  with  spread  wings. 
Fig.  23.  Ailanthus  worm  {(Eta  comptaj  Clem.),  moth,  with  closed  wings. 
Fig.  24.  Seed-corn  Maggot  {Anthomyia  zece  Riley),  fly,  enlarged. 
Fig.  25.  Raspberry  Geometer  {Aplodes  rubivora  Riley),  moth. 

Fig.  26.  Strawberry  Leaf-roller  {Andiylopera  fragarioiWsABih  &  Riley),  moth,  enlarged. 
Fig.  27.  Strawberry  Leaf- roller  {Anchylopera  fragario!  Walsh  &  Riley),  moth,  natural 

size. 
Fig.  28.  American  Meromyza  {Meromyza  americana  Fitch),  fly,  enlarged. 
Fig.  29.  Grape-berry  Moth  {Penthina  vitivorana  Pack.),  moth,  enlarged.  • 

Fig.  30.  Grape-berry  Moth  {Penthina  vitivorana  Pack.),  moth,  natural  size. 

WOOD-CUTS. 

Fig.    1.  Harris^  Bark-louse  {Aspidiotus  Harrisii  Walsh). 

Fig.    2.  Oyster-shell  Bark-louse  {Aspidiotus  conchiformis,  Gm^lin). 

Fig.  3.  Oyster-shell  Bark-louse  (J»ptdto/u«  ooncfct/onnw,  Gm61in).  1,  egg  (natural  size 
scarcely  .01. )  2,  larva,  as  it  appearis  when  running  over  the  twigs  (natural 
size  .01. )  3,  its  appearance  after  becoming  fixed.  4,  appearance  of  scale 
after  the  second  plate  is  formed.  5,  form  of  louse  (ventral  view)  soon  after 
losing  its  members.  6,  form  of  lonse  (ventral  view)  when  full  grown  and 
just  about  to  deposit.  7,  fully  formed  scale,  containing  louse,  as  it  appears 
from  the  under  side  when  raised.  8,  highly  magnified  antenna  of  larva, 
showing  joints. 

Fig.  4.  Twice-stabbed  Ladybird  {Chilocorus  hivulnerua 'M.uls.).  [From  the  Practtc a 
Entomologist.  ] 

Fig.    5.  Twice-stabbed  Ladybird  {Chilocorus  hivulnerus  Muls.),  larva. 

Fig.  6.  Seventeen-year  Cicada  (Ctc<wfa«cpfe»n(f«ciiii  Linn.).  A,  <J  of  typical  form;  c,  (f, 
genital  hooks ;  ^,  singing  apparatus.  B,  i  of  the  small  form  {cassinii) ; 
f ,  /,  genital  hooks. 

Fig.  7.  Seventeen-year  Cicada  {Cicada  septemdecimy'Linii.),  a,  pupa;  ft,  cast  pupa 
shell ;  0,  imago ;  d,  punctured  t^-ig ;  <»,  two  eggs. 

Fio.  8.  Seventeen-year  Cicada  {Cicada  septemdecim  Linn.),  galleries  made  by  pupa; 
a,  front  view,  6,  orifice ;  ft,  section,  c,  pupa  awaiting  time  of  change,  d,  pupa 
ready  to  transform. 

Fig.    9.  Twig  punctured  by  the  Seventeen-year  Cicada  {Cicada  sepiemdedm  Linn.). 

Fig.  10.  Twig  healed  after  the  puncture  of  the  Seventeen-year  Cicada  ( Cicada  septem- 
dedm  Linn.). 

Fig.  11.  Thirteen-year  Cica<la  {Cicada  tredecim  Linn.),  newly  hatched  larva. 

Fig.  12.  Stizus  grandis  Say,  2 . 

Fig.  13.  Seventeen-year  Cicada  {Cicada  septemdecim  Linn.),  side  view  of  9  to  show 
beak,  a,  and  ovipositor,  ft. 
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Fig.  14.  Round-headed  Apple-tree  Borer  {Saperda  bivittnta  Say),    a,  larva;  5,  pupa; 

c,  imago. 
Fig.  15.  Flat-headed  Apple-tree  Borer  (CAryso&offcrw /ewiara to,  Fabr.),  larva. 
Fig.  16.  Flat-headed  Apple-tree  Borer  (Chryaobothru  femorata,  Fabr.),  imago. 
Fig.  17.  Peach-tree  Borer  {JEgeria  exitioaa  Say) ;  1,  $;  2,  ^.  ' 

Fig.  18.  Plum  Cuicnlio (Conotrackelus  nenuphar,  Herbst) ;  a,  larva;  b,  pupa;  c,  imago ; 

dy  plum  and  curculio,  natural  size,  the  plum  bearing  one  of  the  punctnres. 
Fig.  19.  Pennsylvania  Soldier-beetle  (C^Miio^yMi<fciwpe>wyZpanioiw,DeGeer).    a,  larva, 

natural  size;  5,  head  and  first  segment  enlarged ;  o,  under  lip  (labium) ;  d, 

upper  lip  (labrum) ;  «,'leg;  /,  left  lower  jaw  (maxilla) ;  g,  antenna;  *,  left 

upper  jaw  (mandible). 
FlG.  20.  Lacewing (CAry»apa  sp.) ;  a,  eggs  ;  &,  larva;  c,  cocoon,  the  upper  figure  show- 
ing the  lid;  d,  imago,     [a,  6,  d  after  West  wood.] 
Fig.  21.  Subangular  Ground-beetle  (Aapidagloasa  aubangulata  Chaud.). 
Fig.  22.  Carabid  larva.    A,  natural  size ;  B,  under  side  of  head,  enlarged;  o,  mandible  ; 

e,  antenna ;  /,  labium  and  labial  palpi ;  g,  maxilla  and  its  palpi ;  h,  joiDt 

12  beneath ;  <,  joint  11  beneath ;  j,  joints  4-10  each  beneath — enlarged. 
Fig.  23.  Pennsylvania  Ground-beetle  (Harpalua  penaylvanicu$f  DeGeer). 
Fig.  24.  Codling-moth  (Carpocapaa  pomonella,  Linn.)     a,  apple  showing  the  work  of 

the  larva ;  6,  point  of  entrance  of  the  larva ;  d,  pupa ;  e,  larva ;  /,  g,  moth . 

h,  head  of  larva ;  t,  cocoon. 
Fig.  25.  Pupa  of  Cut- worm  in  earthen  cell.     [After  Curtis.  ] 
Fig.  2#.  Dark-sided  Cut-worm  (Agrotia  Cochranii  Riley),    a,  larva;  b,  moth. 
Fig.  27.  W- marked  Cut- worm  (Nootua  olandeaHna  Harr.). 
Fig.  28.  Lance  Rustic  (Agrotia  telifera  Harr.),  moth. 
Fig.  29.  Gothic  Dart  (Agrotia  aubgothioaf  Haw.),  moth. 
Fig.  30.  Glassy  Cut-worm  (Agrotia  devaaiator,  Brace).     Lower  figure  represents  the 

Bide  of  one  of  the  middle  segments. 
Fig.  31.  Figure  8  Minor  (Celcma  rent^era  Steph. ).    a,  moth;  6,  larva. 
Fig.  32.  Miorogaater  militaria  Walsh.    [After  Walsh.  ] 
Fig.  33.  Spined  Soldier-bug  (Arma  apinoaa  Dallas),    a,  beak  magnified;  &,  bug  with 

right  wing  spread. 
Fia.  34.  Fiery  Ground-beetle  (Caloaoma  oalidumf  Fabr.) ;  a,  larva;  b,  beetle. 
Fig.  35.  Potato-stalk  Borer  ( Gortyna  nitela  Guen.)  1,  moth ;  2,  larva. 
Fig.  36.  Potato-stalk  Borer  (Gortyna  nitela  Guen.)  larva. 
Fio.  37.  Potato-stalk  Weevil  (Baridiua  trinotattu.  Say);  a,  larva;  6,  pupa;  c,  beetle, 

(aU  enlarged). 
Fig.  38.  Potato-  or  Tomskto-woTm  (Sphinx  S-maoulata  Haw.).    A,  larva;  B,  pupa;  C, 

moth.     [After  Harris.] 
Fig.  39.  Striped  Blister-beetle  (Lytta  vittata  Fabr.).     [From  Practiotil  Entomologiat.'] 
Fig.  40.  a,  Ash-gray  Blister-beetle  (Lyita  oinerea  Fabr.),  d,  anteonie ;   6,  Black-rat 

Blister-beetle  (Lytta  murina  Lee.),  c,  antennse. 
Fig.  41.  Margined  Blister-beetle  (Lytta  marginata  Fabr.).     [From  FraoHodl  Entomolo- 

giat.) 
Fig.  42.  Three-lined  Potato-beetle  (Lema  iriiinea  to,  Oli  v.);  a,  larva;  &,  tip  of  its  body; 

0,  papa;  d,  eggs.     [From  Praetioal  Entomologiat.'] 
Fig.  43.  Three-lined  Potato-beetle  (Lema  trilineata,  Oliv.).     [From  Practical  Ento- 

mologiat,'\ 
Fig.  44.  Striped  Cucumber-beetle  (Diabrotica  vittata,  Fabr.).     [From  Practical  Ento. 

mologiaW^ 
Fig.  45.  Cucumber  Flea- beetle  (Haltica  cucumeria  Harr.).     [From  Practical  Entotnoh^ 

giat.ii 
Fig.  46.  Colorado  Potato-beetle  (Doryphora  lO-lineatay  Say);  a,  eggs;  6,  larva,  in  dif- 
ferent stages;  o,  pupa;  d,  imago  or  beetle;  e,  wing-cover,  enlarged;  /,  leg, 

enlarged. 
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Fio.  47.  Bogus  Colorado  Potato-beetle  (Doryphora  juncta^  Germar);  a,  eggs  ;  6,  larva  ; 

0,  beetle ;  d,  wing-cover,  enlarged  ;  e,  leg,  enlarged. 
Fig.  43.  Colorado  Potato-beetle  Parasite  {Lydella  doryphorce  Riley). 
Fig.  49.  Spotted  Ladybird  ( Hippodamia  maculatay  DeGeer).     [  From  Practical  EntomoU 

Fig.  50.  Nine-spotted  La<lybird  {CocoinellaO-notata  Herbst).  [From  Practical  Entomol- 
ogist.^ 

Fig.  91!  Thirteen-spotted  Ladybird  {Hippodamia  13-punctofa,  Linn.). 

Fig.  52.  Convergent  Ladybird  {Hippodamia  convergena  Guer.) 

Fig.  53.  Ladybird  larva.     [After  Westwood.] 

Fig.  54.  Spined  Soldier-bug  {Arma  spinosa  Dallas);  a,  beak  enlarged;  6,  bug;  c,  en- 
larged beak  of  an  allied  plant-feeder  {Eueohistua  punctipeSf  Say). 

Fig.  55.  Common  Squasb-bug  {Coreus  trisiiSy  DeGeer);  6,  enlarged  beak. 

Pig.  56.  Bordered  Soldier-bug  {Stiretrus  fimbriatuSj  Say). 

Fig.  57.  Many-banded  Robber  {Harpacior  dnctusj  Fabr.) ;  &,  enlarged  beak. 

Fig.  58.  Rapacious  Soldier-bug  {Reducius  raptatoriua  Say). 

Fig.  59.  Virginian  Tiger-beetle  {Tetracha  rirginica  Hope). 

Fig.  60.  Fiery  Ground-beetle  {Calosoma  calidumf  Fabr.). 

Fig.  61.  Elongate  Ground-beetle  {Paaimachiis  elongatus  Lee). 

Fig.  62.  Murky  Ground-beetle  (^arpaiii«  oaliginosua  Say). 

Fig.  63.  Pincers  for  crushing  Potato-beetles. 

Fig.  64.  Apple-root  Plant-louse  {Erioaoma  pyri^ Fitch);  a,  affected  root;  &,  larva;  c, 
winged  louse ;  d,  leg ;  e,  proboscis ;  /,  antenna  of  winged  louse ;  g,  antenna 
of  larva  (all  greatly  enlarged). 

Fig.  65.  Vagabond  Plant-louse  {Pemphigm  vagabunduSy  Walsh). 

Fig.  66.  Root-louse  Syrphus-fly  (Pipi-^a  radicum  Riley);  a,  larva;  &,  puparium  from 
which  the  fly  has  emerged ;  c,  fly. 

Fig.  67.  Gigantic  Grape-root  Borer  {Prionua  laticotUay  Drury). 

Fig.  Gd.  Gigantic  Grape-root  Borer  ( Prionua  laticolliaj  Drury) ;  head  and  thoracic  joints . 

Fig.  69.  Cylindrical  Orthosoma  {Orthoaoma  cylindricumy  Fabr.). 

Fig.  70.  Grape  Curculio  {Coeliodea  incequaliSy  Say);  a,  infested  grape;  ft,  larva. 

Fig.  71.  Grape  Curculio  {Coeliodea  inwqualiaj  Say).     [After  Walsh.] 

Fig.  72.  Grape  Curculio  {Cwliodea  inwqualiSy  Say) ;  front  leg.     [After  Walsh.] 

Fig.  73.  Grape-seed  Maggot  {laoaoma  vitia  Saunders). 

Fig.  74.  Grape-cane  Gall-curculio  {Baridiua  Seaoairia  Lee). 

Fig.  75.  Grape-vine  Fidia  {Fidia  viticida  Walsh).     [From  Practical  Entomologist. } 

Fig.  76.  Grape  Fruit-worm  {Penthina  vitivorana  Fa.ck,  =  Lolt>fia  hotrana  Schiff.);  a, 
pupa;  hf  cocoon. 

Fig.  77.  Snowy  Tree-cricket  {(Ecanthua  niveiia  Harr.),  ^.  [From  Practical  Entomolo- 
giat,li 

Fig.  78.  Snowy  Tree-cricket  ( (Ecanthua  niveua  Harr.),  9 .    [F  rom  Practical  Entomologiat.  ] 

Fig.  79.  Gooseberry  Fruit-wprm  {Pempelia  groaaulariop  Pack.);  a,  cocoon;  6,  moth. 
[After  Packard.] 

Fig.  80.  Strawberry  Leaf-roller  {Anchylopera  fragariw  Walsh  «fe  Riley ;  a,  larva ;  &, 
anterior  part  enlarged ;  d,  anal  segment ;  c,  moth. 

Fig.  81.  White-marked  Tussock  Moth  ( Orf/yia  Icucoatigma,  Sm.  &  Abb.) ;  a,  9  on  cocoon; 
by  larva ;  c,  female  pupa ;  d,  male  pupa. 

Fig  .t  White-marked  Tussock  Moth  {Crgyia  leuco^tign  ay  Sni.  &  Abb.) ;  female  cater- 
pillar. 

Fig.  83.  White-marked  Tussock  Moth  {Orgyia  leucostigmaj  Sni.  &.  Abb.),  male. 

Fig.  84.  Bag-worm  (ThyridopteryxepheTnerwformiaKaw,);  a,  larva;  ft,  male  chrysalis ; 
c,  female  moth ;  d,  male  moth ;  e,  female  chrysalis  in  bag,  sectional  view  ; 
/,  caterpillar  and  bag ;  g,  very  young  caterpillars  in  their  bags. 

Fig.  85.  Walnut  Tortrix  {Tortrix  Rileyana  Grote);  a,  lar\'a ;  ft,  side  view  of  one  seg- 
ment. 
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Fig.  86.  Seed-corn  Maggot  {Anlhomyia  zcce  Riley);  a,  enlarged;  b,  puparium. 

Fig.  87.  Seed-com  Maggot  (Anthomyia  zecB  Riley);  kernels  of  com  containing  the 
maggot. 

Fig.  88.  White  Grub  or  May-beetle  (Lachnoaterna  gwerciwa,  Knoch);  1,  pupa;  2,  the 
grub ;  3,  4,  the  beetle. 

Fig.  89.  White  Grub  attacked  by  fungus. 

Fig.  90.  American  Meromyza  (Meromyza  americana  Fitch);  a,  infested  stalk;  5,  mag- 
got; c,  pupa. 

Fig.  9L  Sheep  Head  Maggot  {(Entrus  ovis  Linn.) ;  1  and  2,  the  Gad-fly ;  3,  the  pupa- 
rium; 4,  larva,  dorsal  view;  5,  larva,  ventral  view;  6,  younger  larva;  a, 
head ;  6,  corneous  appendages  at  anus ;  c,  spiracles. 

Fig.  92.  Bee-moth  ( Galleria  cereana  Fabr. ) ;  a,  larva ;  b,  cocoon ;  o,  pupa ;  d,  «,  moth. 

Fig.  93.  Nebraska  Bee-killer  (Trupanea  apivora  Fitch  =  PromooAtw  Fitchii  O.  S.). 

Fig.  94.  Camel-cricket  (Mantis  carolinay  Linn.) ;  a,  female;  b,  male. 

Fig.  95.  Camel-cricket  (Mantis  Carolina^  Linn.),  egg-masses. 

Fig.  96.  Solidago  Gall  of  Gelechia  gallcesolidaginis  Riley;  a,  section  of  gall;  6,  whole 
gall ;  c,  orifice  through  which  the  moth  escapes ;  d,  excrement  of  the  lar^a ; 
c,  larva. 

Fig.  97.  Eurytoma  Bolteri  Riley;  antennie  of  $  and  $ . 

Fig.  93.  Thistle  Plume-moth  ( Ptti^ophorus  carduidactylus  Riley  =  Pt»  cardui  Zell- 
emend),  anterior  and  posterior  joints  of  the  larva. 

EEPOET  II. 

Fig.    1.  Chinch-bug  (Microhms  Uucopterus,  Say). 

Fig.    2.  Chinch-bug  (Micropus  leucopieruSf  Say),  short-winged  form. 

Fig.  3.  Spotted  Ladybird  (Hippodamia  maculatay  DeGeer).  [From  Practical  Ento- 
mologist. ] 

Fig.    4.  Trim  Ladybird  (Coccinella  munda  Say). 

Fig.    5.  Lace  wing  (CAry^opa  sp.).     [After  Westwood.] 

Fig.    6.  Insidious  Flower-bug  (Anihocoris  insidiosuSy  Say). 

Fig.    7.  Spined  Soldier-bug  (Arma  spinosa  Dallas). 

Fig.    8.  Ash-gray  Leaf-bug  (Piesma  cinereay  Say). 

Fig.    9.  Flea-like  Negro-bug  ( Corimeto/ta  |)m Wcaria,  Germar). 

Fig.  10.  Bordered  Soldier-bug  (Stiretrus  flmbriatusy  Say). 

Fig.  11.  Tent-caterpillar  of  the  Forest  (Clisiocampa  sylvatica  Harr.). 

Fig.  12.  Cotton-worm  (Anomis  xylina.  Say);  a,  egg;  &,  worm,  one-third  grown  ;  d,  top 
view;  c,  side  view  of  full-grown  worm  ;  e,  cocoon;  /,  chrysalis.  [Adapted 
from  Glover.] 

Fig.  13.  Cotton-worm  Moth  (Anomis  xylinay  Say);  a,  with  wings  expanded;  6,  wings 
closed. 

Fig.  14.  Army-worm  (Leucania  unijmncta  Haw.). 

Fig.  15.  Army- worm  (Leucania  uvipuncta  Haw.),  chrysalis. 

Fig.  16.  Army- worm  Moth  (Leucania  unipuncta  Haw.). 

Fig.  17.  Red-tailed  Tachina-fly  (Exorista  leucania  Kirk.). 

Fig.  18.  Yellow-tailed  Tachina-fly  (Exorista  flavicauda  Riley). 

Fig.  19.  Glassy  Mesochorus  (Mesochorus  vitreus  Walsh).     [After  Walsh.] 

Fig.  20.  Pezomachus  minimus  Walsh.     [After  Walsh.] 

Fig.  21.  Pezomachus  minimus  Walsh;  bunch  of  cocoons.     [After  Walsh.] 

Fig.  22.  Chnlcis  albifrons  Walsh.     [  After  Walsh.  ] 

Fig.  23.  Microgasier  militaris  Walsh.     [After  Walsh.  ] 

Fig.  24.  Glyphe  viridascens  Walsh.     [After  Walsh.] 

Fig.  25.  Ophion  purgaius  Say. 

Fig.  26.  Clubbed  Tortoise- beetle  (Deloyala  clavafay  Oliv.). 

Fig.  27.  Two-striped  Sweet-potato  Beutle  (Cassida  bivittata  Say);  2,  larva;  3,  pupa; 
4,  beetle. 
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Fig.  28.  Chel^morpha  cribraria,  Fabr. ;  pupa  (enlarged).     [After  Packard.] 

Fig.  29.  Chelymorpha  oribraria^  Fabr.  (enlarged).     [After  Packard.] 

Fig.  30.  Physonota  quinquepunctata  Walsh  &  Riley ;  a,  larva;  &,  beetle. 

Fig.  31.  Golden  Tortoise-beetle  {Cassida  aurichalcea^  Fabr.),  egg. 

Fig.  32.  Two-striped  Sweet-potato  Beetle  (Casaida  bivittata  Say),  larva3. 

Fig.  33.  Golden  Tortoise-beetle  (Casaida  aurichalceaj  Fabr.),  larva;  a,  natural  size;  5, 
enlarged  and  with  the  dung  taken  from  the  fork. 

Fig.  34.  Golden  Tortoise-beetle  {Casaida  auriohalcta^  Fabr.);  a,  pupa;  6,  beetle. 

Fig.  35.  Mottled  Tortoise-beetle  (Caaaida  guttata,  Oliv.) ;  a,  larva;  b,  pupa. 

Fig.  36.  Mottled  Tortoise-beetle  {Casaida  guttata,  Oliv.). 

Fig.  37.  Black-legged  Tortoise-beetle  {Caaaida  nignpea  Oliv.);  a,  larva;  &,  larva 
cleaned  and  enlarged ;  c,  pupa  (enlarged). 

Fig.  38.  Black-legged  Tortoise-beetle  {Caaaida  nignpea  Oliv.). 

Fig.  39.  Striped  Cucumber-beetle  {Diabrotica  viltata,  Fabr.).  [From  Practical  Ento^ 
mologiat.  ] 

Fig.  40.  Striped  Cucumber-beetle  {Diabrotica  vittata,  Fabr. ), larva ;  a,  dorsal  view;  6, 
side  view. 

Fig.  41.  Striped  Cucumber-beetle  {Diabrotica  vittatay  Fabr.)  pupa;  1,  ventral;  2,  dor- 
sal view. 

Fig.  42.  Twelve-spotted  Diabrotica  {Diabrotica  12-pu»ctoto,  Oliv.).  [From  Practical 
Entoino1ogiat.'\  • 

Fig.  43.  Pickle-worm  {Phacellura  nitidalia  Oram.);  a,  natural  size;  b,  head  and  first 
joints,  enlarged ;  c,  side  view  of  a  joint,  enlarged ;  d,  cervical  shield,  en- 
larged; e,  side  of  first  joint,  enlarged ;  /,  2d  joint  from  above,  enlarged; 
g,  anal  joint,  enlarged ;  k,  cocoon ;  i,  moth,  male. 

Fig.  44.  Hog-caterpillar  of  the  Vine  {Chwrooampa  pampinatrix,  Sm.  &  Abb.). 

Fig.  45.  Hog-caterpillar  of  the  Vine  {Chwrooampa pampinatriXf  Sm.  &  Abb.),  chrys- 
alis. 

Fig.  46.  Hog-caterpillar  of  the  Vine  {Chwrocampa  pampinatrix,  Sm.  &  Abb.),  moth. 

Fig.  47.  Microgaster  cocoons  or  Hog-caterpillar  of  the  Vine  {Chasr.  pampinatrix,  Sm. 
&  Abb. )    [After  Harris.  ] 

Fig.  48.  Microgaster  ■=  Apan teles,     [After  Harris.] 

Fig.  49.  Achemon  Sphinx  {Philampelus  acAewow,  Drury),  caterpillar. 

Fig.  50.  Achemon  Sphinx  {Philampelus  achemon,  Drury),  chrysalis. 

Fig.  51.  Achemon  Sphinx  {Philampelua  achemon,  Drury),  moth. 

Fig.  52.  Satellite  Sphinx  {Philampelua satelUtia,  Linn.) ;  a,  full-grown  larva;  b,  it«  po- 
sition at  rest ;  o,  young  larva. 

Fig.  53.  Satellite  Sphinx  {Philampelua  sai^illitia,  Linn.),  moth. 

Fig.  54.  Abbot  Sphinx  {Thyreua  Abbotii  Swainson);  larva  and  moth. 

Fig.  55.  Eight-spotted  Forrester  {Alypia  octomaculata,  Fabr.);  a,  caterpillar;  5,  side 
view  of  one  joint ;  c,  moth. 

Fig.  56.  Be&\it\fiilWoo(i-iiym^\i{Eudryaa  grata,  Fabr.). 

Fig.  57.  T  Pearl  Wood-nymph  {Euiryaa  unio,  Hilb.);  a,  larva;  h,  side  view  of  one  seg- 
ment enlarged;  o,  hump  on  11th  joint,  enlarged.    (See  3d  Rep.,  Fig.  25.) 

Fig.  58.  American  Procris  ( Procria  americana  Boisd.) ;  a,  larva;  b,  chrysalis ;  o,  cocoon ; 
d,  e,  moth. 

Fig.  59.  American  Procris  {Procris  americana  Boisd.),  larv®. 

Fig.  60.  Gigantic  Grape-root  Borer  {Prion us  laticollia,  Drury). 

Fig.  61.  Broad-necked  Prionus  {Prionua  laticollia,  Drury),  female. 

Fig.  62.  Gigantic  Grape-root  Borer  {Prionua  laticollia,  Drury),  pupa. 

Fig.  63.  Tile-homed  Prionus  {Prionus  imbricomia,  Linn.),  male. 

Fig.  64.  Grape-seed  Maggot  {laoaoma  vitia  Saunders). 

Fig.  65.  Joint-worm  Fly  {laoaoma  hordei,  Harr.)  ;  a,  female;  &,  male;  c,'$  antenna; 
d,  $  antenna ;  e,  $  abdomen ;  /,  ^  abdomen. 
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Fio.  66.  Canker-worm;  a,  eggs  of  Fall  Canker-worm  (^ni«op^j(x |)ometorta  Harr.);  5, 
five  eggs  of  same,  enlarged ;  e,  larva  of  Spring  Canker-worm  {Paleacriia 
remato,  Peck),  <f,  cocoon,  e,  crysalis,  /,  male  moth,  </,  female  moth — all 
probably  of  vemata.  (See  6th  Rept.,  p.  29).  [a,  6,  c,  d,  e,  after  Harris ;  /,  fjr, 
after  Packard.] 

Fig.  67.  Spring  Canker-worm  (Paleacrita  vernata.  Peck),  head  enlarged. 

Fia.  68.  Mite  {Nothrus  ovivorus  Pack.),  enlarged.    [After  Packard.] 

Fig.  69.  Rummaging  Ground-beetle  {Caloeoma  scrutator^  Fabr.). 

Fig.  70.  Fiery  Ground-beetle  (Calosoma  calidunif  Fabr.). 

Fig.  71.  Fraternal  Potter- wasp  (Etimenes  fraterna  Say);  6,  clay  nest;  o,  same  cut 
open. 

Fig.  72.  Southern  Cabbage-butterfly  (Pieriaprotodice  Boisd.);  a,  caterpillar ;  ft,  chrys- 
alis. 

Fig.  73.  Southern  Cabbage-butterfly  (Pieris protodice  Boisd.),  female. 

Fig.  74.  Southern  Cabbage-butterfly  {Pieris protodice  Boisd.),  male. 

Fig.  75.  Potherb  Butterfly  (Pieris  oleraoea  Boisd.).     [After  Harris.] 

Fig.  76.  Potherb  Butterfly  (Pieris  oleraoea  Boisd.),  chrysalis.    [After  Harris.] 

Firf.  77.  Imported  Cabbage-butterfly  (Pieris  rapce  Schrank.);  a,  larva;  6,  chrysalis. 
[After  Curtis.] 

Fig.  78.  Imported  Cabbage-butterfly  (Pieris  rapes  Schrank. ),  female. 

Fig.  79.  Imported  Cabbage-butterfly  (Pieris  rapw  Schrank.),  male. 

Fig.  80.  Butterfly  Net:  5,  socket;  6,  ring. 

Fig.  81.  Cabbage  Fhms^  (Plusia  hrassic<e  Riley) ;  a,  caterpillar;  &,  chrysalis  in  cocoon; 
c,  moth,  male. 

Fig.  82.  Zebra-caterpillar  (Mamestra picta  Harr.);  a,  caterpillar;  6,  moth. 

Fig.  83.  Tarnished  Plant-bug  (Capsus  ohlineatus  Say). 

Fig.  84.  Philenor  Swallow-tail  ( Papilio  philenor  Drury),  caterpillar. 

Fig.  Philenor  Swallow-tail  (PopiJio  philetior  Dnirj');  a,  chrysalis,  back  view;  &, 
lateral  outline. 

Fig.  86.  Philenor  Swallow-tall  (Papilio  philenor  Drury). 

Fig.  87.  Cottonwood  Dagger  (Acronycta populi  Riley);  caterpillar. 

Fig.  88.  Cottonwood  Dagger  (Acronycta  populi  Riley). 

Fig.  89.  Missouri  Bee-killer  (Asilus  missouriensis  Riley). 

Fig.  90.  Wing  of  Protnachus  (a),  Asilus  (6),  Erax  (c). 

Fig.  91.  Silky  Asilus  (Asilus  serieeus  Say).     [After  Harris. ] 

Fig.  92.  Erax  bastardi  Macq.,  larva. 

Fig.  93.  Erax  bastardi  Macq.  ;  a,  fly ;  ft,  pupa. 

Fig.  94.  Goat- weed  Butterfly  (Paphia  ghjcerium  Doubl.) ;  a,  caterpillar;  ft,  chrysalis. 

Fig.  95.  Gk>at-weed  Butterfly  ( Paphia  glycerium  Doubl. ),  male. 

Fig.  96.  Goat- weed  Butterfly  (Paphia glycerium  Doubl.),  female. 

Fig.  97.  Black  Breeze-fly  (Tabanus  atratus  Fabr.);  a,  larva;  ft,  pupa  shell;  c,  fly. 

Fig.  98;  False-indigo  Gall-moth  (Walshia  amorphella  Clem.);  a,  moth;  ft,  caterpillar; 
c,  gall;  d,  section  of  gall,  showing  larva  in  burrow. 

Fig.  99.  Misnamed  G9X\-niot)i(Euryptychia  saligneanaClesm,);  a,  moth;  ft,  gall  with 
protru<ling  pupa-shell. 

EEPOET  III. 

Fig.  1.  Plum  Curculio  (Conotrachehts  iientfpA^r,  Herbst) ;  (i,  larva;  ft,  pupa;  c,  cur- 
culio,  enlarged ;  d,  punctured  plum  wi  th  curculio  resting  on  it,  natural  size. 

Fig.    2.  The  Hull  Curculio- catcher. 

Fig.  3.  The  Hull  Curculio-catcher;  viewed  from  beneath;  a,  slide  for  closing  central 
hole,  d;  ft  ft,  handles;  c c,  wheels ;  e,/,  position  of  bag. 

Fig.    4.  The  Hull  Curculio-catcher ;  viewed  from  above. 

Fig.    5.  Strips  of  sheeting  for  closing  up  the  tree-way  in  HulVs  Curculio-catcher. 

Fig.    6.  The  Hooten  Curculio-catcher. 
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Fio.    7.  Sigalphaa  Caroalio-parasite  (Sigalphus  ouroulionis  Fitch);  o,  male;  6,  female; 

c,  antenna. 
Fig.    8.  Sigalphus CarcaUo-parasite(5t(7aZp^u«cttroMlionts  Fitch);  «,  larva;  &,  cocoon; 

Of  pupa. 
Fio.    9.  Porizon  CarcuUo-parasite  {Pjrhon  cjnotraoh'M  Riley);   a,  $  ;  ft,  (J  ;  c,  an- 
tenna. 
Fig.  10.  Apple  Carcnlio  (Anthonomua  quadrigibbus  Say);  a, natural  size ;  6,  side  view  ; 

c,  back  view. 
Fig.  11.  Apple  Carcnlio  {Anthoru>mu8  qaadrigibbus  Say) ;  a,  pupa;  b,  larva. 
Fig.  12.  Quince  Curculio  (Canotrachelus  craUegi  Walsh.);  a,  side;  ft,  back. 
Fig.  13.  Vlam.  Gonger  (Anthonomua prunicida  Walsh.). 
Fig.  14.  Strawberry  Crown-borer  (Analois  fragarice  Riley);  a,  larva;  ft,  side  view  of 

beetle ;  o,  dorsal  view. 
Fig.  15.  Pea- weevil  (Bruchus  piai  Linn.);  a,  beetle;  ft,  injured  pea. 
Fig.  16.  Pea- weevil  (Bruchua pisi  Linn.),  egg  enlarged. 

Fig.  17.  Pea-weevil  {Bruchus pisi  Linn.);  ft,  beetle, side  view;  c,  larva;  d,  pupa,  dor- 
sal view;  ^,  pea,  infested.     [After  Curtis.] 
Fig.  18.  Grain  Bruchus  (Bruchua  granarius  Linn.).     [After  Curtis.] 
Fig.  19.  American  Bean- weevil  {BruchMfabw  Riley);  a,  beetle;  ft,  bean,  infested. 
Fig.  20. 'New  York  Weevil  (Ithyoerus  novceboraoetMiSj  Forster) ;  «,  excavation  made  by 

female  to  deposit  eggs ;  ft,  larva ;  c,  beetle. 
Fig.  21.  Imbricated  Snout-beetle  (Epiccerm  imbricatuSy  Say). 
Fig.  22.  Corn  Sphenophorus  (Sphenophorus  zewViskiah);  a,  back  view;  ft,  outline  side 

view ;  o,  enlarged  punctures  of  elytra. 
Fig.  23.  Cocklebur  Sphenophorus  (/i^j^AeHopAorii^j^u^^^ZiM  Schoen.);  a,  back  view;  ft, 

"  outline  side  view. 
Fig.  24.  Grape  Leaf-folder  (Deamia  nuwulalisWastw.);  1,  caterpillar  in  folded  leaf; 

2,  enlarged  view  of  head  and  anterior  joints ;  3,  chrysalis;  4,  male  moth  ; 

5,  female  moth. 
Fig.  25.  Grape-vine  Epimenis  (Psychomorpha  epimenUy  Drury);  «,  larva;  ft,  side  view 

of  one  segment,  enlarged ;  o,  hump  on  11th  joint,  enlarged. 
Fig.  26.  Grape-vine  Epimenis  (Paychomorpha  eptment«,  Drury),  moth,  male. 
Fig.  27.  Grape-vine  Plume    (Pieropharus  perUcelidtictylus  Fitch) ;   a,  caterpillars  in 

their  retreat ;  ft,  chrysalis ;  o,  one  of  the  dorsal  processes  of  chrysalis ;  d, 

moth ;  one  joint  of  larva  enlarged,  side  view. 
Fig.  28.  Yellow-bear  CateTpiWar  {Spilosoma  virginicaj  Fabr.);  a,  caterpillar ;  ft,  chys- 

alis;  c,moth. 
Fig.  29.  Smeared  Dagger  (Acronycta  obHnita,  Sm.  &  Abb.);  a, caterpillar ;  ft, cocoon; 

0,  moth. 
Fig.  30.  Aldodes  Bihyi  Cress. ;  hardened  skin  of  caterpillar  of  the  Smeared  Dagger 

(Acranyota  oblinita,  Sm.  &  Abb.)  from  which  the  Aleiodea  has  emerged. 
Fig.  31.  Pyramidal  Grape-vine  Worm  (  Amphipyra  pyramidaides  Gnen.),moth. 
Fig.  32.  Pyramidal  Grape-vine  Worm  {Amphipyra pyramidoidea  Guen.). 
Fig.  33.  Grape-root  Borer  {JEgeria polisiiformia  Harr.);  a,  male;  ft,  female. 
Fig.  34.  Spotted  Pelidnota  (Pelidnota  punctatay  Linn.);  a, larva;  ft,  pupa;  c,  beetle ; 

dy  anal  joint  of  larva ;  c,  antenna  of  larva ;  /,  leg  of  larva. 
Fig.  35.  Grape- vine  Flea-beetle  (Haltica  chalybea  Illiger);  a,  larvason  leaf;  ft, larva, 

enlarged ;  c,  earthen  cell  containing  pupa ;  d,  beetle.     Id  after  Harris.] 
Fig.  36.  Grape-vine  Flea-beetle  (fla?<ioa  chulybea  llVigeT).     [From  Practical  Entomol- 

ogiaf^ 
Fig.  37.  Grape-vine  Colaspis  (Co7a»p^t«/artrfa  Say);  1, enlarged;  2, natural  size. 
Fig.  38.  Grape-vine  Colaspis  {Colaapia  flavida  Say) ;  a,  enlarged  side  view  of  larva;  ft, 

terminal  joints  seen  from  beneath. 
Fig.  39.  Galls  of  the  Grape  Phylloxera  (Phylloxera  viiifolmy  Fitch =fa»(a<nx  PI.). 


Digitized  by  VjOOQIC 


106  INDEX   TO    MISSOURI   ENTOMOLOGICAL    REPORTS. 

Fig.  40.  Grape  Phylloxera  ( Phylloxera  vUifolicej  Fitch  =  Ph,  vastatrix  PI. ) ;  a,  the  winged 
female;  &,  her  foot  or  tarsus — after  Signoret ;  c^egg;  d,  newly-hatched  gall- 
inhabitlDg  type ;  c,  same,  dorsal  view ;  /,  section  of  gall ;  ^,  tubercled  root- 
inhabiting  form ;  ^,  mother  gall-louse  at  height  of  her  fertility  ;  i,  same, 
dorsal  view ;  J,  i*,  differently  veined  wings  of  the  Oak  Phylloxera  of  Europe. 

Fig.  41.  Great  Lebia  {Lebia  grandis  Hentz.). 

Fig.  42.  Boll- worm  {Helioihu  armigera  Hiibn.)  on  tomato. 

Fig.  43.  Boll- worm  (Heliothia  armiget-a  HUbn.) ;  a,  egg,  side  view  ;  6,  egg,  top  view  ;  c, 
caterpillar ;  d,  chrysalis  in  earthen  cocoon ;  <?,  moth,  wings  expanded ;  /, 
moth,  wings  closed,     [a,  &,  o,  d  after  Glover.  ] 

Fig.  44.  Army- worm  (Leucania  unipuncta  Haw.). 

Fig.  45.  Fall  Army-worm  (Prodenia  autumnalii  R{ieY=Laphggma  frugiperda,  Sm.  & 
Abb.);  a, natural  size;  &, head  magnified;  c, one  segment  enlarged,  from 
above ;  d,  same,  from  side. 

Fig.  46.  Fall  Army-worm  {Prodenia  autumnalia  Ri\ey=La2)hygina  frugiperday  Sm.  & 
Abb.) ;  a,  6,  c,  three  varieties. 

Fig.  47.  Army-worm  Moth  (Leucania  unipunxita  Harr.). 

Fig.  48.  Spiderwort  Owlet-moth  {Prodenia  commeUnai,  Abb.) ;  a,  caterpillar;  6,  c,dark 
and  light  varieties  of  the  moth.     [See  Notes,  etc.,  p.  56.] 

Fig.  49.  Unarmed  Rustic  {Agrotis  tnermw  flarr.= 4. «aada  Hiibn.);  a, egg, enlarged ; 
&.  batch  of  eggs,  natural  size. 

Fig.  50.  Apple-tree  Tent-caterpillar  {CVmocampa  amerioana  Harr.) ;  a,  &,  caterpillars; 
c,  eggs;  <2,  cocoon. 

Fig.  51.  Apple-tree  Tent-caterpillar  {CVmocampa  amerioana  Harr.)  moth. 

Fig.  52.  Tent-caterpillar  of  the  Forest  ( Cliaiocampa  sylvatica  Harr. ) ;  a,  eggs ;  6,  female 
moth ;  c,  egg  enlarged,  top  view ;  d,  enlarged  eggs,  side  view. 

Fig.  53.  Tent-caterpillar  of  the  Forest  {CUsiocampa  sylvatica  Harr.). 

Fig.  54.  Rummaging  Ground-beetle  {Calosoma  scruiatory  Fabr.). 

Fig.  55.  Fall  Web- worm  {Hyphantria  fextor  Harr. ) ;  a,  catei-pillar ;  &,  chrysalis ;  c,  moth. 

Fig.  56.  Blue-spangled  Peach- worm  {Callimorpha  fulviooata  Clem.);  a, caterpillar;  &, 
moth ;  0,  one  segment  enlarged,  side  view ;  d,  same,  top  view. 

Fig.  57.  Ash-gray  Pinion  {Xylina  cinerea  Riley) ;  a,  worm  in  fruit;  6, moth. 

Fig.  58.  Glassy-winged  Soldier-bug  {Campyloneura  vitripennis.  Say). 

Fig.  59.  Glassy-winged  Soldier-bug  {Campyloneura  vitripenniSf  Say), pupa. 

Fig.  60.  White-lined  Morning  Sphinx  {Deilephila  lineatay  Fabr.), moth. 

Fig.  61.  White-lined  Morniog  Sphinx  {Deilephila  Uneata,  Fabr.),  caterpillar,  light 
form. 

Fig.  62.  White-lined  Morning  Sphinx  ( Dci7ci)7ii7a  Zi?ieato,Fabr.);  caterpillar,  dark  form. 

Fig.  63.  Archippus  Butterfly  {Danais  archippuSy  Fabr.). 

Fig.  64.  Archippus  Butterfly  {Danais  archippus^  Fabr.);  a,  egg^  greatly  enlarge<l;  c» 
natural  size ;  e,/,  lateral  and  dorsal  views  of  a  segment  of  the  larva  in  its 
first  stage,  enlarged ;  b,  larva  in  act  of  casting  its  skin,  to  show  how  the 
flexible  horns  are  folded  {d)» 

Fig.  65.  Archippus  Butterfly  {Danais  arcliippus,  Fabr.),  caterpillar. 

Fig.  66.  Archippus  Butterfly  {Danais  archipptis,  Fabr.);  a,  6,  c,  successive  stages  in 
changing  from  caterpillar  to  chrysalis. 

Fig.  67.  Archippus  Butterfly  {Danais  archippus,  Fabr.),  chrysalis. 

Fig.  68.  Disippus  Butterfly  {Limeniiis  diMppus^  Godt.),  showing  upper  surface  of  left 
wing,  and  under  surface  on  the  right.     [After  Harris.] 

Fig.  69.  Disippus  Butterfly  (Ltmc»ii7i«<7i»ii)ptt«,  Fabr.);  a,  egg  greatly  enlarged ;  c,  nat- 
ural size ;  d,  one  cell  of  the  egg-shell,  greatly  magnified ;  &,  one  segment  of 
the  larva,  in  its  first  stage. 

Fig.  70,  Disippus  Batter^y  {LimenUis  disippus,  Fa,hr.);  a, caterpillar ;  6,  chrysalis;  o, 
hibernaculum ;  d,  leaf  cut  for  hibemaculum. 
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Fig.  71.  Disippus  Butterfly  (Limenitis  dliippuSy  Fabr.) ;  a  leaf  eaten  by  the  cater- 
pillar. 

Fig.  72.  Disippns  Egg-parasite  ( Tnehogrammaf  minuta  Riley) ;  a,  fly  with  wings  folded ; 
&,  front  wing ;  c,  hind  wing ;  d,  leg ;  e,  antenna —  all  enlarged. 

Fig.  73.    MicrogasUr  miliiaris  Walsh.     [After  Walsh.] 

EEPOET   IV. 

Fig.    1.  Perforated  tin  box  for  sifting  paris  green. 

Fig.    2.  Creighton^s  "  laaproved  Patent  Insect  Destroyer." 

Fig.    3.  Grand-Daddy-Long-Legs  (PAa/auj/ium  dorsatum  Say). 

Fig.    4.  Fifteen-spotted  Ladybird  {My%ia  lo-punctataj  Oliv.);   a,  larva;  6,  pupa;  c, 

first  joint  of  larva,  enlarged ;  rf,  «,  /,  g,  diflorent  varieties  of  the  beetle. 
Fig.    5.  Icy  Ladybird  {Hippodamia  glacialia  Fabr.). 
Fig.    6.  Bing-banded  Soldier-bug  {Perillus  drcumcinctus  Stall);  6,  antenna;  c,  beak 

(enlarged). 
Fig,    7.  Dotted-legged  Plant-bug  {En9chistus  punctipea,  Say) ;  c,  beak  (enlarged). 
Fig.    8.  Spined  Soldier  bug  {Arnw  epinosa  Dallas) ;  a,  beak  (enlarged). 
Fig.    9.  Spined  Soldier-bug  {Arma  spinosa  Dallas);  a,  pupa;   ft,  larva;   c,  egg  (all 

enlarged). 
Fig.  10.  Rove-heetlc  (Philon thus  apicalUy  Say). 
Fig.  11.  Rove-beetle  larva  (Gomii«  o/e«s).     [After  Westwood.] 
Fig.  12.  Rove-beetle  (Quedhis  molochinus,  Grav.),  pupa. 
Fig.  13.  Wier's  Apple- worm  Trap. 
Fig.  14.  Pennsylvania  Soldier-beetle  (67mu/ia<7na/Aa«7>en«j/Zra)itcu«  DeG.);  a,  larva;&, 

head  and  prothorax,  enlarged ;  c,  labium ;  <f,  labrura ;  e,  leg ;  /,  maxilla ; 

g,  antenna;  A,  mandible. 
Fig.  15.  Two-lined  Soldier-beetle  (TiJephorus  hilineataa,  Say);  a,  larva;  &,  anterior 

joints  enlarged ;  c,  beetle. 
Fig.  16.  Grape-vine  Colaspis  (Colaspis  flavida  Say);  one  joint  of  larva,  viewed  from 

beneath  and  enlarged ;   &,  head  of  larva,  from  beneath ;  o,  same,  from 

above,  enlarged. 
Fig.  17.  Harlequin  Cabbage-bug  (Strachia  hhtrionica  Hahn);  a,  larva;  ft,  pupa;  c, 

eggs;  df  eggs  enlarged,  side  view;  e,  same,  top  view;  (/,  bug;  h,  same, 

with  wings  expanded. 
Fig.  18.  Rascal  Leaf-crumpler  (rhycita  nthnio  Walsh) ;  a,  case,  containing  caterpillar ; 

ft,  cases  in  winter ;  c,  head  and  thoracic  joints  of  larva,  enlarged ;  d,  moth. 
Fig.  19.  Larval  cases  of  the  Rascal  Leaf-crumpler  (Phycita  nebula  Walsh)  in  winter. 
Fig.  20.  Walnut  Case-bearer  {Acrohasis  juglandie  LeBaron) ;    a,  case  between  two 

leaflets;  ft,  case;  c,  wings  of  ntbulo  for  comparison;  d,  wings  of  moth;  e, 

wings  of  a  variety  of  same  from  the  crab-apple. 
Fig.  21.  Apple-leaf  Skeletonizer(Pew/)e^'a^am»u)ndi  Riley);  a,  larva;  ft,  middle  joint, 

enlarged;  c,  anterior  joints,  enlarged;  d,  moth. 
Fig.  22.  Green  Apple-leaf-tyer  ( ror/rix  Cinderella  Riley);  a,  caterpillar;  ft,  chrysalis; 

0,  moth ;  d,  pupal  case. 
Fig.  23.  Apple-leaf  Bucculatrix  (Bacculatrix pomifoliella  Clem.);  a,  cocoons  on  twig  ; 

ft,  cocoon,  enlarged ;  o,  moth. 
Fig.  24.  Apple-twig  Borer  {Boatrichus  bicandattts^  Say).     [After  Walsh.] 
Fig.  25.  Apple-twig  Borer  (Boatrichua  bicaudataaj  Say) ;  twigs  bored  by  this  insect. 
Fig.  26.  Red-shouldered  Siuoxylon  (Sinoxylon  baailarej  Say);  a,  larva;  ft,  pupa;   c, 

beetle. 
Fig.  27.  Red-shouldered  Siuoxylon  (Siuoxylon  baailarCj  Say) ;  a,  head  and  thoracic 

joints  of  larva  greatly  enlarged;  ft,  labrura  and  mandibles;  c,  anterior  leg  ; 

df  intermediate  leg ;  e,  posterior  leg. 
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Fig.  28.  Grape  Phylloxera  (Phylloxera  vilifolUe,  Fitch  =  P^.  vastatrix  PI.);  a,  shows  a 
heaHhy  root ;  h^  one  on  which  the  lice  are  working,  representing  the  knots 
and  swellings  caused  by  their  punctures ;  c,  a  root  that  has  been  deserted  by 
them,  and  where  the  rootlets  have  commenced  to  decay ;  d,d,dy  shows  how 
the  lice  are  found  on  the  larger  roots ;  e,  female  pupa,  dorsal  view ;  f,  same, 
ventral  view ;  ^,  winged  female,  dorsal  view ;  ^,  same,  ventral  view ;  i,  mag- 
nified antenna  of  winged  insect ;  J,  side  view  of  the  wingless  female,  laying 
eggs  on  roots;  A:,  shows  how  the  punctures  of  the  lice  cause  the  larger 
roots  to  rot. 

Fig.  29.  Mulberry  Silkworm  (Bomhyx  mori  Linn.),  larva. 

Fig.  30.  Mulberry  Silkworm  {Bomhyx  mon  Linn.),  cocoon. 

Fig.  31.  Mulberry  Silkworm  (Bomhyx  mori  Linn.),  moth. 

Fig.  32.  Mulberry  Silkworm  (Bomhyx  mori  Linn.),  cocoons;  a,  White  French  Annual ; 
h,  Yellow  French  Annual ;  c,  Green  Japanese  Annual ;  d.  White  Japanese 
Annual ;  6,  White  Chinese  Annnal. 

Fig.  33.  Cecropia  Silkworm  Moth  (AUacu8  Cecropia  Linn). 

Fig.  34.  Cecropia  Silkworm  (Atiacus  Cecropia  Linn.),  cocoon. 

Fig.  35.  Cecropia  Silkworm  (Att<icus  Cecropia  Linn.),  chrysalis. 

Fig.  36.  Cecropia  Silkworm  (Attacu8  Cecropia  Linn.). 

Fig.  37.  Ophion  macrurum,  Linn.     [After  Packard.] 

Fig.  38.  Ophion  macrurumy  Linn.,  larva. 

Fig.  39.  Mary  Chalcis-fly  (Chalcis  marice  Riley). 

Fig.  40.  Cecropia  Cryptus  (Cryptus  samiai  Pack.),  cocoons  within  the  larger  Cecropia 
cocoon. 

Fig.  41.  Cecropia  Cryptus  (Cry plus  saniw  Pack.);  a,  female;  &,  female  abdomen  of 
C.  nunciua;  c,  male  abdomen ;  d,  highly  magnified  piece  of  wing. 

Fig.  42.  Ailanthus  Silkworm  (Attacus  cynihia,  Hiibn.);  1,  caterpillar;  2,  moth;  3, 
cocoon ;  4,  chrysalis ;  5,  eggs. 

Fig.  43.  Promethia  Silkworm  (Aitacm  promethea  Drury) ;  o,  third  stage ;  6,  head  in 
fourth  stage,  enlarged ;  c,  lateral  view  of  a  joint  in  fourth  stage,  enlarged ; 
d,  full-grown  caterpillar. 

Fig.  44.  Promethia  Silkworm  (Ati€iou8  promethea  Drury),  cocoon. 

Fig.  45.  Promethia  Moth  (Attacus  promethea  Drury),  male.     [After  Harris.] 

Fig.  46.  Promethia  Moth  (Attacus  promethea  Drury),  female.     [After  Harris.] 

Fig.  47.  Luna  Moth  (Attacus  Luna  Linn.).     [After  Harris.] 

Fig.  48.  Luna  Silkworm  (Attacus  Luna  Linn.). 

Fig.  49.  Luna  Silkworm  (Attacus  Luna  Liun.),  cocoon.     [After  Harris.] 

Fig.  50.  Polyphemus  Moth  (Attacus  Polyphemus  Linn.),  male. 

Fig.  51.  Polyphemus  Moth  (Attacus  Polyphemus  Linn.),  female.    [After  Harris.] 

Fig.  52.  Polyi^emus  Silkworm  (Attacus  Polyphemus  Linn.).     [After  Trouvelot.] 

Fig.  53.  Polyphemus  Silkworm (^ftocN«Po{^p/i«mii«  Linn.),  cocoon.    [After  Trouvelot.] 

1-^6.54.  Polyphemus  Silkworm  (Attacus  Polyphemus  Linn.),  chrysalis.  [After  Trou- 
velot. ] 

Fig.  55.  Yama-ma'i  Moth  (Atiacus  yama-mdi,  Gu6r.-M6n.),  male. 

Fig.  56.  Yama-mai  Silkworm  (Attacus  yama-mai,  Gu^r.-M6n.) ;  efrg,  natural  size  and 
enlarged  ;  young  caterpillar  on  leaf;  full  grown  caterpillar  at  rest  on  twig. 

Fig.  57.  Yama-mai  Silkworm  (Attacus  yama-mai,  Gu<5r.-M^n.),  at  rest  on  leafy  twig,  at 
a.     [After  Adams.  ] 

Fig.  58.  Yama-mai  Silkworm  (  Attacus yama-^mai,  Gu^r.-M^n.),  cocoon. 

Fig.  59.  Cage  for  receiving  the  deposition  of  the  eggs  of  Yama-mai  Moth.  [After  Ad- 
ams.] 

Fig,  60.  Pernyi  Moth  (Attacus  Pemyi,  Gudr.-M^n.). 

Fig.  61.  Pernyi  Silkworm  (Attacus  Pernyi,  Gu6r.-  .Vii'n. ) ;  egg,  natural  size  and  enlarged 
cocoon. 
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Fig.  62.  Horaed  Passalus  (Passihis  cornninn  Fabr.);  a,  larva;  6,  pupa;  c,  beetle;  d, 
uuder  side  of  three  thoracic  joiata  of  larva,  showiug  legs ;  e,  tnetathoracic 
leg  of  larva. 

Fig.  63.  Great  Leopard -inotb  {Ecpantheria  «cri6onia, Stoll. ),  a,  caterpillar;  6,  ouehair, 
enlarged. 

Fig.  64.  Great  Leopard-raoth  (Ecpantheria  soriboniaf  Stoll.) ;  a,  female;  6,  male. 

Fig.  65.  Isabella  Tiger-moth  {Arciia  Uabella,  Smith);  o,  caterpillar;  b,  chrysalis;  c, 
moth. 

Fig.  66.  Acorn-moth  ( flb^cera  glandulella  Riley) ;  a,  caterpillar  in  acorn;  ft,  perforated 
acorn ;  o,  head  and  thoracic  joints  of  caterpillar,  enlarged ;  d,  e,  lateral  and 
dorsal  views  of  one  segment  of  larva;  /,  moth;  </,  base  of  antenna  of  male. 

EEPOET  V. 

Fig.  1.  Pyramid,  showin^jj  the  nature  of  the  mouth,  the  relative  rank  of  the  Orders 
and  the  affiaitivcs  of  the  Sub-orders  of  Insects. 

Fig.    2.  Bald-faced  Hornet  (r<p«pa  mar«f afa  Linn.).     [After  Sanborn.] 

Fig.    3.  Goldsmith-beetle  (Cota/pa  toni^rero,  Linn.). 

Fig.    4.  Deiopeia  bella,  Drury. 

Fig.    .*>.  Dotted-legged  Plant-bug  (E/i8cfcw/iw  pMnc/ipcs,  S«iy). 

Fig.    6.  Buffalo  Tree-hopper  ( Cere«a  biibalus^  Fabr.) ;  a,  side  view ;  ft,  view  from  above. 

Fig.    7.  Missouri  Bee-killer  (Asihis  missouriensia  Riley). 

Fig.    8.  Differential  Locust  (Caloptenus  differentialis  Walk.). 

Fig.    9.  Dragon-fly  (Libellula  trimaailatay  DeGeer.)      [After  Sanborn.] 

Fig.  10.  Hull's  Curculio-catcher. 

Fig.  11.  Butterfly  net;  ft,  hinge  in  the  ring;  c,  ring  folded;  d,  nut  sunk  and  soldered 
into  brass  tube  at  end  of  handle ;  e,  screw ;  /,  tip  of  handle,  showing  at- 
tachment of  the  ring. 

Fig.  12.  Butterfly  net ;  a,  ring ;  ft,  socket ;  c,  cork  plug. 

Fig.  13.  Butterfly  net,  head  for  attaching  the  ring  to  the  rod. 

Fig.  14.  Poison-botcle  for  killing  insects;  a,  wadding  to  keep  tho  cyanide  grains  in 
place. 

Fig.  15.  Chloroform  in  stoppered  bottle  with  brush. 

Fig.  16.  Chloroform  in  bottle  with  tube  passing  through  the  cork. 

Fig.  17.  Method  of  pinning  insects;  a,  beetle;  ft,  bug. 

Fig.  18.  Method  of  carding  small  insects. 

Fig.  19.  Method  of  "  setting  "  Lepidoptera  on  a  spreading  board. 

Fig.  20.  Setting-needle. 

Fig.  21.  Sections  of  framework  of  glass-covered  volume  to  display  showy  insects ;  a, 
ends ;  ft,  front ;  c,  back. 

Fig.  22.  Forceps  for  pinning  insects. 

Fig.  23.  Forceps  for  pinning  insects. 

Fio.  24.  Forceps  for  pinning  insects. 

Fig.  25.  Breeding-cage;  a,  bottom  board;  ft,  four-sided  frame,  with  glass  sides  and 
door,  fitting  over  a  zinc  pan  {ff)  attached  to  the  bottom  board  ;  c,  cover  fit- 
ting to  the  frame  and  having  a  wire  gauze  top ;  d,  zinc  tube  attached  in 
centre  of  the  pan,  to  contain  a  bottle  for  the  reception  of  the  food  plant ; 
e,  sand  in  the  pan ;  gg^  cross  pieces  for  supporting  the  cage  and  to  prevent 
warping. 

Fig.  26.  Ring-legged  Pimpla  ( Pimpla  annuUpea  Br. ),  female ;  to  the  right  a  figure  of  the 
ovipositor  to  show  the  two  inner  rods ;  to  the  left  the  abdomen  of  the  male. 

Fig.  27.  Delicate Longsting  (Macrocentrua  dclicatm  Cress.);  to  the  right  the  abdomen 
of  the  male. 

Fig.  28.  Rust-red  Social  Wasp  {PolUtca  rubiginoaus  St.  Farg.) ;  ft,  nest,  the  natural  po- 
sition being  with  the  months  of  the  cells  down. 
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Fig.  29.  Apple-tree  Tent-caterpillar  (Clisiocampa  americana  Harr.),  eggs- 

Fig.  30.  Grape  Phylloxera  {Phylloxera  vastatrix  Plan.);  a,  &,  peculiar  pedunculated 
galls ;  c,  gall  just  forming;  d,  same  from  beneath. 

Fig.  31.  Oyster-shell  Bark-louse  (MytilaHpia  pomicortiois  Riley) ;  a,  male  louse  from  be- 
neath ;  hy  same  from  above  and  with  wings  expanded  ;  c,  male  scale ;  d,  leg 
of  male;  c,  portion  of  wing  very  highly  magnified;  /,  one  joint  of  male 
antennse  (all  highly  magnified). 

Fig.  32.  Oyster-shell  Bark-louse  {Myiilaspis  pomicorticis  Riley);  anal  joint  of  louse, 
with  a  more  highly  magnified  segment  of  edge  at  6,  and  of  a  single  pore  at 
c;  df  female  louse ;  e,  a  section  of  its  proboscis  more  highly  magnified ;  g  hf, 
female  scale,  A,  first  scale,  Qj  second  scale,  /,  third  scale. 

Fig.  33.  Mite  (Dermaleichua  f ). 

Fig.  34.  Jphelirma  mytilaspidis  LeBaron. 

Fig.  35.  Pine-leaf  Scale-insect  ( Mytilaapis pinifolke^  Fitch. ) ;  a,  scales  on  leaves  of  white 
pine;  &,  male  scale  ;  c,  female  scale  from  white  pine  ;  d^  female  scale  from 
broader  leaved  pine  (&,  c  and  rf,  enlarged). 

Fig.  36.  Pine-leaf  Scale-insect  {AlytilaspU  pinifoliWj  Fitch);  male,  highly  magnified. 

Fig.  37.  Painted  Ladybird  {Coccinella  picta  Randall);  a,  larva;  6,  beetle;  c,  beetle, 
enlarged. 

Fig.  39.  Hickory  Bark-borer  {ScMytas  carycs  Riley) ;  1,  view  of  its  galleries  on  the  in- 
side of  the  bark,  showing  the  beetle  in  the  central  gallery  and  the  larvae 
at  the  ends  of  the  side  galleries ;  2,  burrows  made  by  larger  larvte ;  3,  bee- 
tle, magnified  and  natural  size;  4,  larva,  magnified  and  natural  size;  5, 
pupa,  magnified ;  G,  sculpture  of  elytra,  magnified. 

Fig.  39.  Rose  Cha^Qt  {Macrodactyhis  subspinostis,  Fabr. ),  with  the  enlarged  anterior  tibia 
at  the  left. 

Fig.  40.  Chinch-bug  {Micropm  leucopteruSy  Say). 

Fig.  41.  False  Chinch-bug  (Nysiits  destructor  Riley) ;  a,  potato  loaf  showing  some  effects 
of  its  punctures ;  h,  pupa ;  c,  mature  bug. 

Fig.  42.  Grape-vine  Apple-gall  ( Vitis-poinam  Walsh  &  Riley) ;  n,  exterior ;  &,  section. 

Fig.  43.  Gall-gnat  (Cecidomyia  salicis-atrobiloides  Walsh),  a,  female;  6,  male  antrcnna*. 

Fig.  44.  Grape-vine  Filbert-gall  (  Fitia-coryloides  W.  &  R.) ;  a,  anterior  joints  of  larva, 
showing  breast-bone;  &,  cluster  of  galls;  c,  section  of  single  gall. 

Fig.  45.  Grape-vine  Tomato-gall  (  Vitis-tomatos  H'llGy  =^La8ioptera  vitU  0.  S.,  gall);  a, 
section  of  a  single  swelling. 

Fig.  46.  Grape-vine  Trumpet-gall  (  Vilis-mUcola  Riley  =  Cecidomyia  viticola  O.  S.) 

Fig.  47.  Jumping  Tree-cricket  {Orocharis  saltaior  Uhler)  eggs  in  grape  twig;  a,  eggs; 
by  punctures ;  c,  egg,  enlarged. 

Fig.  48.  Jumping  Tree-cricket  ( Orocharis  aaltator  Uhler) ;  a,  female ;  &,  male. 

Fig.  49.  Snowy  Tree-cricket  (^A'can^A^w*  nivetis  Harr.)  eggs ;  a,  punctures  in  twig ;  6,  sec- 
tion of  twig  showing  the  eggs  within ;  c,  egg,  enlarged ;  dj  granulations  at 
rounded  end  of  egg^  more  highly  magnified. 

Fig.  50.  Buftalo  Tree-hopper  (Ceresa  bubalus  Fabr.)  eggs  in  slits  in  the  bark  of  a  tree; 
a,  one  slit  enlarged  ;  &,. natural  size. 

Fig.  51.  Buffalo  Tree-hopper  (Ceresa  bubalus^  Fabr.);  a,  side ;  6,  dorsal  view. 

Fig.  52.  Buffalo  Tree-hopper  (Cfresa  bubalusy  Fabr.);  a,  larva;  6,  pupa;  c,  ovipositor 
of  the  female,  all  enlarged. 

Fig.  53.  Egg-punctures  of  Tree-hopper  (!)  on  apple  twigs;  a,  natural  size;  &,  en- 
larged. 

Fig.  54.  Frosted  Lightning-hopper  (Paciloptera  pruinosaf  Say)  eggs;  a,  enlarged;  6, 
in  position  within  twig,  enlarged;  c,  natural  size. 

Fig.  55.  Frosted  Lightning-hopper  {Pccciloptera  pruinosa,  Say). 

Fig.  56.  Egg-punctures  of  (?)  Orchelimum  glaberimum  (Burm.). 

Fig.  57.  Eggs  of  the  Angular- winged  Katydid  (if tcrocew/nwreftncrm,  Burm.);  o,  front ; 
bj  side  view,  just  before  hatching. 
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Fig.  58.  Eggs  of  the  Angular- winged  Katydid  (incroce/Wriwrctinercw,  Burm.);  a,  front; 

h,  side  view,  soon  after  laid. 
Fig.  59.  Eggs  of  the  Broad- winged  Katydid  (PlatyphyUum  coneavum  Harr.) ;  a,  side ;  b, 

front  view,  enlarged;  o,  d,  natural  size. 
Fig.  60.  Buck  Moth  {Hemileuca  maiay  Drury). 
Pig.  61.  Buck  Moth  (Hemileuca  wata,  Dmr>')  eggs. 
Fig.  62.  Buck  Moth  ( Hemileuca  maia,  Drury) ;  a,  full-grown  larva ;  6,  pupa ;  c,  ordinary 

form  of  spine  of  larva  in  the  first  stage ;  d,  branched  spine  on  thoracic 

joints  of  same;  e,  form  of  spines  in  second  stage  of  larva;  /,  g^  spines  of 

fail-grown  larva. 
Fig.  63.  lo  Moth  (Hyperchiria  lOy  Fabr.),  male. 
Fig.  64.  lo  Moth  (Hyperchiria  lOy  Fabr.),  female. 
Fig.  65.  lo  Moth  (Hypefchiria  Jo,  Fabr.),  caterpillar. 
Fig.  66.  lo  Moth  {Hyperchiria  Jo,  Fabr.),  spines  in  Iht  (c),  2d  (6),  and  5th  (a)  stages 

of  caterpillar. 
Fig.  67.  Green-  striped  Maple-worm  (JJryocampa  nthicunda,  Fabr.);  o,  caterpillar;  b, 

chrysalis ;  c,  female  moth. 
Fig.  68.  Behoisia  bifaaciata,  Fabr. 
Fig.  69.  Hellgranmiite  Fly  {Corydaltm oornutus,  Linn.) ;  a,  larva ;  b,  pupa ;  c,  male  fly  ; 

d,  outline  of  head  and  prothorax  of  female. 
Fig.  70.  Hellgnunmite  Fly  {Corydalus  comutus,  Linn.);  supi^sed  eggs. 
Fig.  71.  Hellgrammite  Fly  (Corydalua  comutu4,  Linn.),  pupa. 
Fig.  72.  Goat- weed  Butterfly  {Paphia  glycerium  Doubl.);  a,  leaf  eaten  by  the  larva 

(natural  size) ;  b,  head  of  larva  in  the  first  stage ;  c,  larva  in  third  stage ;  4, 
head  in  second  stage;  e,  head  in  fourth  stage  —  all  enlarged. 
Fig.  73.  Painted-wing  Digger-wasp  (Ammopkila  piciipennis  Walsh). 
Fig.  74.  Yucca-moth  (Pronuba  yuooasella  Eiley);  a,  head  with  pollen  mass  (1),  (2)  the 

maxillary  tentacle,  (3)  the  maxillae,  (4)  maxillaiy  palpi,  (5)  antenna;  b, 

maxillary  palpi  with  tentacle ;  c,  single  spine  from  maxillary  tentacle ;  d, 

maxillary  palpus  of  male:  e,  wing  scale;  /,  anterior  leg;  g,  labial  palpus ; 

h,  venation  of  anterior  wing;  t,  venation  of  posterior  wing,  male;  j,  last 

joint  of  the  abdomen  of  the  female  with  the  ovipositor  exserted  —  all  er.- 

larged. 
Fig.  75.  Yucca-moth  (Pronula  yuccaeella  Riley) ;  a,  larva;  b,  moth  with  wings  folded* 

c,  female  moth  with  wings  expanded,  (all  natural  size) ;  d,  side  view  of  one 

joint  of  larva ;  e,  head  of  larva  from  below ;  /,  same  from  above ;  g,  leg  of 

larva ;  h,  maxilla ;  i,  mandible ;  j,  labial  palpi  and  spinneret ;  k,  antenna  — 

all  enlarged. 

EEPOET    VI. 

Fig.  1.  Potato-beetle  Catcher.  Made  of  five  barrel  hoops  and  four  (BB.  EE)  barrel 
staves,  covered  with  cotton  cloth. 

Fig.  2.  Grape  Phylloxera  (Phylloxera  vastatrix  Planchon),  galls  on  the  leaf,  seen  from 
beneath. 

Fig.  3.  Grape  Phylloxera  {Phylloxera  vastatrixTl&n.) ;  a,  b,  pedunculated  galls;  c,  gall 
just  forming ;  d,  same  from  beneath. 

Fig.  4.  Grape  Phylloxera  {Phylloxera  vastatrix  Plan.)--Type  Gallicola;  a,  b,  newly- 
hatched  larva,  ventral  and  dorsal  view ;  c,  egg ;  d,  section  of  gall ;  e,  swell- 
ing of  tendril ;  /,  g,  h,  mother  gall-louse — lateral,  dorsal  and  ventral  views; 
»,  her  antenna ;  j,  her  two-jointed  tarsus. 

Fig.  5.  Grape  Phylloxera  {Phylloxera  vastatrix  Plan.)— Type  Radicicola;  a,  roots  of 
Clinton  vine,  showing  relation  of  swellings  to  leaf  galls,  and  power  of  re- 
sisting decomposition ;  b,  larva  as  it  appears  when  hibernating ;  c,  d,  an- 
tenna and  leg  of  same;  e,f,  g,  forms  of  more  mature  lice;  h,  granulations 
of  skin  ;  t,  tubercle ;  j,  transverse  folds  at  border  of  joints;  k,  simple  eyes. 
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Fig.  6.  Grape  Phylloxera  {Phylloxera  vastatrix  Plaa.) — ^Type  Radioicola;  a,  shows  a 
healthy  root ;  6,  one  ou  which  the  lice  are  working,  representing  the  knots 
and  panctnres  caosed  by  their  punctures ;  o,  a  root  that  has  been  deserted 
by  them,  and  where  the  rootlets  have  commenced  to  decay ;  d,  d,  d,  show 
how  the  lice  are  found  on  the  larger  roots ;  e,  female  pupa,  dorsal  view ;  k, 
same,  ventral  view;  i,  magnified  antenna  of  winged  insect ;  j,  side  view  of 
the  wingless  female,  laying  eggs  on  roots ;  fc,  shows  how  the  punctures  of 
the  lice  cause  the  larger  roots  to  rot. 

Fig.  7.  Grape  Phylloxera  (Phylloxera  vastatrix  Plan.).  Pterogostic  characters;  a,  *, 
different  venation  of  front  wing ;  o,  hind  wing ;  d,  c,  /,  showing  develop- 
ment of  wings. 

Fig.  8.  Grape  Phylloxera  {Phylloxera  vastatrix  Plan.)— Type  Radicicola ;  a,  ft,  pupa  and 
imago  of  a  problematical  individual  or  supposed  male ;  o,  d,  its  antenna  and 
leg ;  6,  vesicles  found  in  abdomen. 

Fig.  9.  Thrips,  enlarged,  wings  at  right  more  highly  enlarged. 

Fig.  10.  Lace-wing  fly  {Chrysopa  sp,) ;  a,  eggs;  ft,  larva;  o,  cocoon,  the  upper  figare 
with  the  lid  open  after  the  fly  has  escaped ;  d,  fly,  the  wings  omitted  on 
the  left,     [a,  ft,  d,  after  Westwood.] 

Fio.  11.  Ladybird  {Hippodamia  converges  Gu6.);  larva,  pupa  and  beetle. 

Fig.  12.  Syrphus  larva ;  ft,  one  joint  enlarged. 

Fig.  13.  Syrphus-fly  {He^ophilm  latifrons  Loew). 

Fig.  14.  Insidious  Flower-bug  {Anth^ooris  inaidioauSy  Say). 

Fig.  15.  Root-louse  Syrphus-fly  {Pipiza  radicum  W.  &  R.);  a,  larva;  ft,  pupa;  c,  fly. 

Fig.  16.  Phylloxera  Mite  {Tyroglyphua  phylloxeras  Planchon  &,  Riley);  a,  dorsal;  ft, 
ventral  view  of  female ;  c,  mouth  parts ;  d,  /,  g,  A,  forms  of  tarsal  append- 
ages ;  e,  ventral  tubercles  of  male. 

Fig.  17.  Hoplophora  arctata  Riley ;  a,  ft,  c,  d,  «,  different  attitudes  assumed  by  it ;  /, 
strongly  magnified  leg. 

Fig.  18.  American  Oak  Phylloxera  (P^y{£ox«ra  Bileyi  Lichtn.);  a,  pupa;  ft,  winged 
females;  c,  antenna  greatly  enlarged;  d,  portion  of  infested  leaf,  under 
side. 

Fig.  19.  American  Oak  Phylloxera  {Phylloxera  Rileyi  Lichtn.) ;  a,  ft,  dorsal  and  ventral 
views  of  larva  as  seen  hibernating ;  o,  d,  highly  magnified  leg  and  antenna 
of  same. 

Fig.  20.  Grape-vine  Epiuienis  {Psychomorpha  eperneniSf  Drury);  a,  larva;  ft,  one  joint, 
enlarged,  side  view ;  c,  hump  on  joint  11. 

Fig.  21.  Grape-vine  Epimenis  (Peychomorpha  epimeniSy  Drury),  male  moth. 

Fig.  22.  Beautiful  Wood-nymph  {Eudryae  grata,  Fabr.) ;  a,  full  grown  larva ;  ft,  one 
joint,  enlarged,  side  view ;  c,  cervical  shield  from  behind ;  d,  anal  hump 
from  behind ;  c,  /,  top  and  side  views  of  egg. 

Fig.  23.  Beautiful  Wood-nymph  {Eudryae  grata,  Fabr.),  female  moth. 

Fig.  24.  Pearl  Wood-nymph  {Eudryae  unio,  HUbn.),  male  moth. 

Fig.  25.  Eight-spotted  Forester  {Alypia  octomaculata,  Fabr.);  a,  larva;  ft,  one  joint, 
enlarged,  side  view ;  o,  female  moth. 

Fig.  26.  Red-legged  Ham-beetle  {Corynetea  rufipes,  Fabr.);  a,  larva;  ft,  pupa;  c,  co- 
coon ;  d,  beetle,  enlarged ;  e,  same,  natural  size ;  /,  leg  of  larva ;  g,  man- 
dible, h,  labium,  t,  maxilla,^',  antenna,  of  larva — all  enlarged. 

Fig.  27.  Larder-beetle  {Dermeetes  lardariua  Linn.) ;  a,  larva ;  ft,  one  of  its  barbed  hairs; 
c,  beetle. 

Fig.  2ri.  Clover-hay  Worm  {Asopia  costalis,  Fabr.) ;  1,  2,  larva ;  3,  cocoon  ;  4,  chrysalis; 
5,  6,  moth  with  wings  expanded,  and  closed ;  7,  worm  covered  with  silken 
web. 

Fig.  2d,  Legged  Maple  Borer  {JEjeria  acarni,  Clem.);  a,  a,  larva,  dorsal  and  lateral 
views;  ft,  ft,  ft,  cocoons  exposed  by  detachment  of  bark;  o,  moth  ;  d,  chrys- 
alis skin  as  it  is  often  left  remaining  in  the  hole  of  exit. 
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Fio.  30.  Raspberry-root  Borer  {^geria  ruhi  Riley) ;  a,  male  moth ;  &,  female  moth. 

Fig.  31.  Northern  Brenthian  (E»p»ali8  minutaj  Drury);  a,  larva;  5,  pupa;  o,  female 
beetle ;  d,  head  of  male  do. ;  /,  leg  of  larva ;  g,  head  of  larva,  from  in  front ; 
hj  labium ;  t,  labrnm ;  j,  mandible ;  k,  maxilla ;  Z,  head  from  beneath,  all 
of  larva  and  enlarged ;  m,  end  of  body  of  pupa,  dorsal  view. 

Fig.  32.  Larva  of  Tenebrionid  (f);  b,  front  view  of  head ;  o,  mandible ;  /,  antenna;  g^ 
maxilla ;  h,  labium ;  d,  e,  concave  end  of  the  body,  full  and  side  views. 

Fig.  33.  Sumach  Flea-beetle  (Blepharida  rhai9f  Foret.);  a,  egg ;  b,  6,  egg-masses,  cov- 
ered with  excrement ;  c,  o,  o,  c,  larva ;  d,  cocoon ;  e,  pupa ;  /,  beetle ;  ^, 
antennji  of  larva ;  h,  maxilla  do. ;  t,  mandible  do. ;  J,  labium  do. ;  kj  lab- 
rum  do. ;  {,  leg  do. 

Fig.  34.  Tiphia  inomata  Say ;  a,  perfect  wasp ;  b,  head  ot  larva,  enlarged ;  c,  larva, 
ventral  view ;  d^  cocoon  cut  open. 

Report  VI,  p.  1*^.  Jiggers  (Leptu$  irritans  Riley,  to  the  right ;  L,  amerit^inua  Riley,  to 
the  left). 

Fig.  35.  White-grub  Fungus  (Torriiiia  ravenelii,  Berk.). 

Fig.  36.  Dominican  Case-bearer  (Co$i»noptera  dominicaiuij  Fabr.);  a,  larva  extracted 
from  case ;  b,  do.  with  case ;  c,  beetle,  showing  punctures ;  d,  same,  natural 
size ;  e,  egg,  enlarged ;  i,  eggs,  natural  size ;  g,  head  of  male  beetle,  en- 
larged ;  h,  mandible  of  same,  more  enlarged ;  J,  leg  of  larva,  with  the  claw 
joint  more  enlarged ;  /,  under  side  of  larva ;  it,  its  mandible ;  2,  maxilla,  all 
enlarged. 

Fig.  37.  CMamy$  plkatUy  OUv. ;  a,  larva  extracted  from  case,  the  figure  at  the  right 
showing  the  larva  in  the  case.    [  Ailber  Packard.  ] 

Fig.  38.  Yucca-moth  {Pronuba  yuccasella  Riley) ;  m,  female  chrysalis ;  ?,  m^e  chrysalis, 
the  apical  joints  more  bighly  enlarged  and  viewed  from  the  side  in  lower 
figure. 

Fig.  39.  Eyed  Emperor  (Apatura  lyoaon^  Fabr.);  a,  eggs;  5,  larva;  e,  d,  chrysalis, 
dorsal  and  lateral  views ;  f,  imago,  male,  the  dotted  line  showing  form  of 
female  —  all  natural  size. 

Fig.  40.  Eyed  Emperor  {Apatura  lycaoHy  Fabr.);  /,  ^gg,  magnified;  ^,  larva,  lateral 
view;  ft,  imago,  under  side — natural  size;  iyj,  k,  2,  m,  the  five  different 
larval  heads ;  a,  o,  dorsal  and  lateral  views  of  one  joint  of  larva — enlarged. 

Fig.  41.  Tawny  Emperor  (Apatura  kerse,  Fabr.);  a,  eggs;  6,  larva;  o,  chrysalis;  d, 
imago,  male,  the  dotted  line  showing  form  of  female  —  all  natural  size. 

Fig.  42.  Tawny  Emperor  {Apatura  herse,  Fabr.);  g,  larva,  half  grown,  dorsal  view; 
h,  imago,  male,  under  side — natural  size;  i,^,  k,  I,  m,  the  five  different 
heads  of  larva ;  if ,  o,  dorsal  and  lateral  views  of  one  joint  of  larva ;  pj 
egg — enlarged;  g,  larvee  as  when  hibernating  —  natural  size. 

Fig.  43.  Eggs  of  the  Angular- winged  Katydid  (Microcentrus  retinervis,  Burm.);  a, 
front ;  &,  side  view,  just  before  hatching. 

Fig.  44.  Eggs  of  Angular-winged  Katydid  {Miorocentrue  retinervis,  Burm.);  a,  front; 
b,  side  view,  soon  after  laid. 

Fig.  45.  Angular-wioged  Katydid  {Microcentrus  retinercUf  Burm.);  male  wings  closed. 

Pig.  46.  Angular- winged  Katydid  {Microcentrua  retincrvia,  Burm.);  a,  ovipositor  of 
female,  nat.  size ;  b,  tip  of  same,  enlarged. 

Fig.  47.  Angular- winged  Katydid  {Microcentrua  retinerviSf  Burm.) ;  female  ovipositing. 

Pig.  48.  Back-rolling  Wonder  {Antigaater  nUrabilia  Walsh) ;  a,  female,  wings  expanded ; 
5,  same,  side  view,  partly  rolled  up ;  o,  same  nearly  rolled  up ;  d,  antenna 
of  same. 

Fig.  49.  Back-rolling  Wonder  {AntigMttr  mirdbilia  Walsh) ;  a,  eggs  of  Microcentrua  from 
which  it  has  issued ;  b,  female  pupa,  ventral  view ;  o,  male  fly ;  d,  his  an- 
tenna. 

Fig.  50.  Narrow-winged  Katydid  {Phaneroptera  curvicauday  DeGeer) ;  female.  [After 
Han  is.] 
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Fio.  51.  Narrow- winged  Katydid  (Phaneropiera  curvioauda  DeGJeer);  a,  ovipositor  of 

female^  nat.  size ;  d,  end  of  some,  enlarged ;  c,  anal  appendage  of  male,  side 

view ;  6,  same,  back  view. 
Fig.  52.  Broad-winged  Katydid  {Plafypkyllum  oottcatrtim  Harr.);  male  (after  Harris). 

[Adapted  from  Harris.  ] 
Fig.  53.  Broad- winged  Katydid  ( Plat jfphyll urn  ooncavum  Harr. ) ;  a,  ovipositor  of  female, 

nat.  size ;  h,  end  of  same,  enlarged. 
Fig.  54.  Eggs  of  Broad-winged  Katydid  (Platyphyllum  eancamm  Harr.);  a,  side;  b, 

front  view — enlarged ;  c,  d — natural  size. 
Fig.  55.  Oblong-winged  Katydid  ( Phylloptera  ohlongifoliay  DeGteer),  outline  of  female 

[adapted  from  Harris] ;  &,  end  of  ovipositor,  enlarged. 

EEPOET  VII. 

Fig.    1.  Gray's  Improved  Sprinkler,  for  the  use  of  Paris  Green  water.   [  From  inventor.  ] 

Fig.    2.  Chinch-bug  {Micropus  leiicopteruSj  Say). 

Fig.  3.  Chinch-bug  (Mioropw  leuoopteruSy  Say);  a,  &,  eggs;  c,  newly  hatched  larva; 
df  its  tarsus;  e,  larva  after  first  molt ;  /,  same  after  second  molt ;  g,  pupa, 
the  natural  sizes  indicated  at  sides ;  hy  enlarged  leg  of  perfect  bug ;  J,  tar- 
sus of  same  still  more  enlarged ;  t,  proboscis  or  beak,  enlarged. 

Fig.    4.  Chinch-bug  (Micropus  leucopteruSj  Say),  short- winged  form. 

Fig.  5.  Spotted  Ladybird  (Hippodamia  maculataf  DeGeer).  [From  Practical  Ento- 
mologist, ] 

Fig.    6.  Trijn  Ladybird  (CocciwefZamu ?uf a  Say). 

Fig.    7.  Insidious  Flower-bug  (Anthoooria  insidloauSj  Say). 

Fig.  8.  Many-banded  Robber  {Harpactor  cinotus,  F&br,) ;  a,  bug;  ft,  its  beak,  en- 
larged. 

Fig.    9.  False  Chinch-bug  (Nysius  destructor  Riley) ;  &,  pupa ;  o,  mature  bug. 

Fig.  10.  Ash-gray  Leaf-bug  (Piedma  cinerea  Say). 

Fig.  11.  Flea-like  Negro-bug  (Corim«2<eJiajiiiZicaHa,Germar);  natural  size  and  enlarged. 

Fig.  12.  Flat-headed  Apple-tree  Borer  (Chrysohothris  femorataf  Fabr.) ;  a,  larva,  dorsal 
view ;  6,  pupa ;  o,  swollen  thoracic  joints  of  larva  from  beneath ;  d,  beetle. 

Fig.  13.  Cherished  Braoon  (Bracon  ohartis  Riley). 

Fig.  14.  Spring  Canker-worm  {Anisopieryx  reritato,  Peck);  a,  full  grown  larva;  6, 
eggj  enlarged,  the  natural  size  shown  in  the  small  mass  at  the  side ;  e,  d, 
one  joint  enlarged,  side  and  dorsal  views. 

Fig.  15.  Spring  Canker-worm  {Anisoptet^yx  rental,  Peck) ;  a,  male  moth ;  J,  female 
do.  —  natural  size ;  o,  joints  of  her  antennae ;  d,  joint  of  her  abdomen,  show- 
ing spines;  e,  her  ovipositor  —  enlarged. 

Fig.  16.  Spring  Canker-worm  (Aniaopteryx  vernatay  Peck) ;  front  view  of  head. 

Fig.  17.  Fall  Canker-worm  (Anisopteryx  pometaria  Harr.) ;  a,  6,  egg,  side  and  top  views; 
c,  dy  side  and  top  views  of  one  joint  of  larva,— enlarged ;  e,  batch  of  eggs ;  /, 
full  grown  larva ;  ^,  female  chrysalis— natural  size ;  hy  top  view  of  anal 
tubercle  of  chrysalis. 

Tig.  18.  Fall  Canker-worm  (Anisopieryx pometaria  Harr) ;  a,  male  moth ;  5,  female  do. — 
natural  size;  c,  joints  of  her  antennae;  d, joint  of  her  abdomen— enlarged. 

/iG.  19.  Phylloxera,  Male  (Phylloxera  carycecaidxSy  Fitch  t). 

Fig.  20.  Grafting;  a,  ft,  incisions  to  receive  the  scion;  d,  scion;  c,  string  to  secure  scion 
— ^to  prevent  phylloxera  injury. 

Fig.  21.  Grafting — ^to  prevent  phylloxera  injury. 

Fig.  22.  American  Oak  Phylloxera  (Phylloxera  rileyi  Licht.);  a,  male,  ventral  view  ; 
ft,  genital  organ ;  c,  tarsus — all  greatly  enlarged. 
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Fig.  23.  Rocky  Mountain  Locust  {Caloptenu9  spreius  Thomas) ;  a,  a,  a,  female  in  differ- 
ent positions,  ovipositing ;  6,  egg-pod  extracted  from  ground,  with  the  end 
broken  open,  showing  how  the  eggs  are  arranged ;  c,  a  few  eggs  lying  loose 
on  the  ground ;  d,  e,  shows  the  earth  partially  removed,  to  illustrate  an  egg* 
mass  already  in  place,  and  one  being  placed ;  /,  shows  where  such  a  mass 
has  been  covered  up. 

Fig.  24.  Rocky  Mountain  Locust  (Caloptenus  spretua  Thomas);  anal  characters  of 
female,  showing  Jhomy  valves  of  ovipositor ;  6,  an  upper  valve ;  c,  a  lower 
valve — all  enlarged. 

Fig.  25.  Rocky  Mountain  Locust  (Caloptenus  spreius  Thomas);  a^aj  newly  hatched 
larva ;  h,  f alFgrown  larva ;  c,  pupa. 

Fig.  26.  Red-legged  Locust  (Caloptenus  fetnur-rubntrnj  DeG.). 

Fig.  27.  Rocky  Mountain  Locust  {Calopienus  sjyretiis  Thomas). 

Fig.  28.  Rooky  Mountain  Locust  (Caloptenus  spretm  Thomas);  a,  tip  of  abdomen  of 
male,  side  view ;  h,  o,  hind  and  top  views  of  tip— all  enlarged. 

Fig.  29.  Red-legged  locust  ( Caloptenus  femur-rubrum  DeGJeer) ;  a,  tip  of  abdomen  of 
male,  side  view ;  6,  c,  hind  and  top  view — all  enlarged. 

Fig.  30.  Migratory  Locust  of  Europe  {(Edipoda  migratoria  Linn.). 

Fig.  31  (p.  142).  Map  of  North  America,  illustrating  the  country  east  of  the  Rocky 
Mountains  subject^to  the  Ravages  of  the  Rocky  Mountain  Locust. 

(Opposite  p.  144.)  Map  of  Miitsouri,  illustrating  the  Locust  Invasion  of  1874. 

Fig.  32.  Swarm  of  Locusts  falling  upon  and  devouring  a  wheat-field. 

Fig.  33.  Differential  Locust  (Caloptenus  differentlalis^  Walk.). 

Fig.  34.  Two-striped  Locust  (Ca/(>p^enti«  bivUtatus,  Say). 

Fig.  35.  Silky  Mite  (Trombidium  sericeum  Say) ;  natural  size  shown  at  side. 

Fig.  36.  Locust  Mite  (Astoma  gryllaria  LeBaron) ;  greatly  enlarged. 

Fig.  37.  Mite  parasitic  on  the  House-fly  ( Trombidium  muscarum  Riley)  ;  enlarged. 

Fig.  38.  Red  tailed  Tachina-fly  (Exorista  militaris  Kirkp.) 

Pig.  39.  Flesh-fly  (Saroophaga  sarracenias  Riley) ;  a,  larva ;  6,  pupa ;  o,  fly ;  d,  head  and 
prothoracic  joints  of  larva,  showing  curved  hooks,  lower  lip  (more  enlarged 
at  g)y  and  prothoracic  spiracles ;  6,  end  of  body  of  larva,  showing  stigmata 
(more  enlarged  at/),  prolegs  and  vent ;  ^,  tarsal  claws  of  fly  with  protect- 
ing pads ;  i,  antenna  of  fly — all  enlarged. 

Fig.  40.  Seventeen-year  Locust  (Cicada  septemdeoim  Linn.) ;  one  wiug removed  so  as  to 
show  ovipositor,  b ;  a,  beak. 

EEPOET  VIII. 

Fig.  1.  Lebia  grandis  Hentz. 

Fig.  2.  Peck^s  Spray  Machine  in  operation.     [From  inventor.] 

Fig.  3.  Spring  Canker-worm  (Paleacrita  vernataj  Peck);  a,  caterpillar;  6,  eggs,  natu- 
ral size,  one  enlarged ;  c,  one  joint  of  larva,  enlarged,  side  view ;  d,  same, 
dorsal  view. 

Fig.  4.  Fall  Canker-worm  (Anisopteryxpomefanall&TT.);  a,  {>, egg  enlarged,  side  and 
top  views ;  o,  d,  joint  of  larva,  enlarged,  side  and  dorsal  views ;  e,  eggs, 
natural  size;/,  caterpillar;  g,  female^chrysalis ;  h,  tip  of  chrysalis,  enlarged. 

Fig.  5.  Spring  Canker-worm  (Paleacrita  vernataj  Peck),  female  chrysalis,  enlarged. 

Fig.  6.  Fall  Canker-worm  \^Anisopteryx  pometaria  Harr.) ;  a,  male,  5,  female  chrysalis, 
enlarged ;  a  dorsal  view  of  the  tip  of , each  shown  beneath. 

Fig.  7.  Spring  Canker-worm  (Paleacrita  vernataj  Peck);  a,  6,  venation  of  wings;  o, 
one  joint  of  male  antenna?,  greatly  enlarged. 

F^G.  8.  Fall  Canker-worm  (-4nwoi?<eryxj)ametona  Harr.);  a,  6,  venation  of  wings ;  o,d, 
one  joint  of  male  antenuip,  greatly  enlarged,  side  and  under  views. 

Fig.  9.  Spring  Canker-worm  (Paleacrita  vernata,  Peck);  o,  male  moth;  5,  female 
moth — nat.  size ;  c,  portion  of  antenna  of  female ;  d,  one  segment  of  female 
abdomen ;  e,  ovipositor— enlarged. 
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Fio.  10.  Fall  Canker-worm  (Anisopterjfx  pometaria  Harr.);  a,  male  moth;  h^  female 
moth — nat.  size ;  c,  Joints  of  female  antenna;  tf,  one  joint  of  female  abdo- 
men—enlarged. 

Fig.  11.  Canker-worm  Trap,  consisting  of  a  band  of  tin  attached  to  a  circle  of  mnslin. 

Fio.  12.  Canker-worm Trs^,  of  tin  and  muslin;  section.     [From  Country GentlewuLn.'\ 

Fig.  13.  Canker-worm  Trap,  of  tin  and  mnslin ;  section  to  show  the  mode  of  union  of 
the  tin  and  muslin.     [From  Country  Gentleman. "^ 

Fig.  14.  Canker-worm  Trap,  at  base  of  tree— Section.    [From  Country  Oentleman,'\ 

Fig.  15.  Canker-worm  Trap,  at  base  of  tree.     [From  Country  C^entlewuin,'^ 

Fig.  16.  Tent-caterpillar  of  the  Forest  {Clisiooampa  sylvmiioa  Harr.) ;  «,  eggs ;  &,  female 
moth  ;  c,  egg,  enlarged,  top  Tiew :  d,  siune,  side  view. 

Fig.  17.  Tent-caterpillar  of  the  Forest  {Clieiocampa  9glvaUoa  Harr.). 

Fig.  16.  Army- worm  {Leueania  unipuncta  Haw.),  male  genitalia;  A,  end  of  body  de- 
nuded of  hairs,  showing  the  upper  clasps  protruding,  and  the  natural  posi- 
tion of  the  hidden  organs  by  dotted  lines ;  B,  the  organs  extended ;  c,  up- 
per valves ;  d,  lower  valves ;  e,  upper  intermediate  organ ;  /,  penis ;  g,  back 
view  of  upper  intermediate  organ ;  A,  inner  surface  of  upper  valves — all  en- 
larged. 

FlG.  19.  Army- worm  (Leueania  unipuncta  Haw.);  a,  b,  end  of  abdomen  of  female  de- 
nuded of  scales,  showing  the  ovipositor  withdrawn  and  exserted ;  e,  term- 
inal joint  of  ovipositor ;  d,  striations  representing  folds  of  the  membrane^ 
to  £M»litate  expansion ;  e,  /,  retractile  subjoints ;  A,  eggs — all  enlarged ;  g^ 
eggs,  natural  size. 

Fig.  so.  Army-worm  (Leueania  unipuncta  Haw.),  natural  size  when  fhU  grown. 

Fig.  21.  Army- worm  (Leueania  unipunda  Haw.),  chrysalis. 

Fig.  22.  Army-worm  (Leueania  unipuneta  Haw. ) ;  a,  male  moth ;  ft,  abdonen  of  female-^ 
nat.  size ;  e,  eye,  d,  base  of  male  antenna ;  e,  base  of  female  antenna — en- 
larged. 

FkG.  23.  Stalk-Borer  (Oortyna  nitt^  Gnen.) ;  a,  terminal  joints  of  female  abdomen  de- 
nuded to  show  the  exserted  ovipositor ;  &,  view  of  the  ovipositor  from  above. 

Fig.  24.  Unarmed  Rustic  (Agrotis  eauda  Treit. ) ;  a,  top  view  of  egg,  enlarged ;  ft,  batch 
of  eggs  enlarged.     [See  Notes,  etc.,  p.  55.] 

Fig.  25.  Unarmed  Rustic  (Agrotia  ettucia  Treit.) ;  a,  ovipositor  as  it  appeuB  at  the  end 
of  the  abdomen ;  ft,  siune  when  extended. 

Fig.  26.  Fall  Army- worm  (Laphygma  frugiperda^  Sm.  &,  Abb.) ;  a,  ftill  grown  worm^ 
nat.  size;  ft,  head,  front  view;  c,  one  joint  of  body,  dorsal  view;  d,  do., 
side  view— enlarged.     [See  Notes,  etc.,  p.  56.] 

Fig.  27.  Fall  Army- worm  (Laphygma  frugiperda,  8m.  &,  Abb.) ;  a,  the  typical  form ;  h, 
0,  variations  of  wings. 

Fig.  28.  Elongate  Ground-beetle  (Paeimachu*  elongaius  Lee.). 

YiQ.  29.  Murky  Ground-beetle  (Harpalus  caliginoeuSy  Fabr.). 

Fig.  30.  Fiery  Ground-beetle  (Calosoma  calidum,  Fabr.);  a,  larva;  ft,  beetle. 

Fig.  31.  Rummaging  Ground-beetle  (Calosoma  scrutator  ,  Fabr.).    [After  Harris.] 

Fig.  32.  Red-tailed  Tachina-fly  (Exorista  leueania  Kirk.).    [After  Walsh.] 

Fig.  33.  Yellow-tailed  Tachina-fly  (Exorista  flavicauda  Riley). 

Fig.  34.  MicrogasUrr  militaris  Walsh.     [After  Walsh.] 

Fig.  35.  Glassy  Mesochorus  (Mesochorus  citreus  Walsh).    [After  Walsh.] 

Fig.  36.  Pezomachus  minimus  Walsh.     [After  Walsh.] 

Fig.  37.  PezowMchus  minimus  Walsh,  bunch  of  cocoons.     [After  Walsh.] 

Fig.  38.  Ophion  purgatus  Saj, 

Fig.  39.  Rocky  Mountain  Locust  (Caloptenus  spreius  Thomas):  process  of  acquiring 
wings;  a,  pupa  with  skin  just  split  on  the  back;  ft,  the  imago  extending; 
c,  do.,  nearly  out ;  d,  do.  with  wings  expanded ;  e,  do.  with  all  parts  perfect. 
Fig.  40.  Acridium  americanum,  Drury. 

Fig.  41.  Coral- winged  Locust  ((Edipoda  phcenicoptera  Germ.). 
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Fig.  42.  White-lined  Momia^  Sphinx  (D&ilephila  lineata  Fabr.),  green  larva. 

Fia.  43.  Wbite-lined  Morning  Sphinx  {Deilephila  lineata  Fabr.),  black  larva. 

Fig.  44.  White-lined  Morning  Sphinx  (Deilephila  lineata  Fabr.). 

Fig.  45.  Lubber  Loonst  ( Brachypeplu$  magnue  Gir. ). 

Fig.  46.  Green-atriped  Locust  (TragooepKala  viridifasciata);  a,  pnpa;  h,  perfect  inseot. 

Fig.  47.  Granulated  Grouse-locust  ( Tetiix  granulata  Scudder). 

Fig.  48.  Grape  Phylloxera  (Phylloxera  vastabnx  Plan.) ;  a,  female,  ventral  view,  ahow- 
ing  ^gg  through  transparent  skin ;  h,  do.  dorsal  view ;  o,  greatly  enlarged 
tarsus ;  d,  slirunken  anal  joints  as  they  appear  after  oviposition ;  e,  male 
of  Ph.  cary<Kcaul\8y  Fitch  ?,  dorsal  view — ^thedotsin  circle  indicating  natural 
size. 

Fig.  49.  Yucca  Borer  (Megaihymus  yu^^xe,  Walk.) ;  o,  a,  funnels  made  by  the  larva;  bp 
under  ground  stem,  showing  tunnelings  of  larva. 

Fig.  50.  Yucca  Borer  (Megathymue  yucaxy  Walk.),  female  moth. 

Fig.  51.  Yucca  Borer  (Megathymue  yucca;,  Walk.);  a,  egg,  side  view,  enlarged;  6,  egg 
from  which  the  larva  has  hatched ;  hhy  hbb,  unhatched  eggs — ^natural  size  y 
c,  newly-hatched  larva,  enlarged;  c  c,  full  grown  larva,  natural  size;  d* 
underside  of  head  of  same,  enlarged  to  show  the  trophi. 

Fig.  52.  Yucca  Borer  (Megathymue  yucccp,  Walk.),  pupa. 

Fig.  53.  Yucca  Borer  (Megathymue  yuccw,  Walk.),  moth  walking. 

Fig.  54.  Yucca  Borer  (Megathymue  yuccas,  Walk.);  a,  5,  venation  of  front  and  hind 
wings;  c,  labial  palpus  denuded;  d,  club  of  antenna;  e,/,  g,  front,  middle 
and  hind  legs, — all  but  wings  enlarged. 

Fig.  55.  Caeinia  phaJarie  (Fabr.),  venation. 

EEPOET IX. 

Fig.    1.  Gooseberry  Span-worm  (Eufltchia ribearia,  Fitch.);  a,  h,  larvae;  c,  pupa. 

Fig.    2.  Gooseberry  Span-worm  ( Eufiichia  ribcaria,  Fitch),  female  moth. 

Fig.    3.  Gooseberry  Span-worm  (Eufiichia  ribeai^,  Fiteh) ;  a,  egg,  enlarged ;  b,  b,  eggs, 

natural  size. 
Fig.    4.  Imported  Currant- worm  (Nematne  ventricosue  Klug);  currant  leaf  showing 

eggs  (1),  and  the  holes  which  the  young  worms  make  (2,  3).     [From  Prao- 

tical  EntomologisWl 
Fig.    5.  Imported  Currant-worm  (Nemaiue  rentriooeue  Klug) ;  a,  a,  a,  larvsB ;  6,  side 

view  of  one  joint,  enlarged,  showing  black  tubercles. 
Fig.    6.  Imputed  Currant- worm  (Nemaiue  rentricoeue  Klug);  a,  male  fly;  b,  female 

fly. 

Fig.    7.  Soldier-bug  ( Podieus  plaoidue  Uhler) ;  a,  enlarged ;  b,  natural  size. 

Fig.  8.  Ovipositors  of  Sawflies;  o.  Willow-apple  Sawfly  (Nemaiue  eali^e-pamum 
Walsh) ;  b,  Currant-worm  Sawfly  (Nematue  teniricoeue  Klug.),  enlarged. 

Fig.  9.  Native  Currant- worm  (Prietiphora  groeeularicB  Walsh) ;  a,  larva,  nat.  siae ;  >, 
fly  enlarged. 

Fig.  10.  Strawberry-worm  (Emphyiue  maculatue'^oTi,) ;  1,  2,  ventral  and  lateral  views 
of  pupa;  3,  enlarged  sketch  of  i>erfect  fly,  the  wings  on  ohe  side  de- 
tached; 4,  larva  crawling,  natural  size;  5,  perfect  fly  with  iidngs  folded, 
natural  size ;  6,  larva  at  rest;  7,  cocoon;  8,  antenna,  enlarged;  9,  egg,  en- 
larged. 

Fig.  11.  Abbot's  Pine-worm  (Laphyrue  Abboiii  Leach) ;  1,  perfect  fly,  magnified ;  the 
left  wings  removed;  2,  3,  ventral  and  lateral  views  of  pupa,  enlarged;  4, 
larvsB  in  different  positions,  nat.  size ;  5,  cocoon,  nat.  size ;  6,  antenna  of 
male,  enlarged;  7,  antenna  of  female,  enlarged. 

Fig.  12.  Map  showing  the  distribution  of  the  Colorado  Potato-beetle  (Doryphara  deeem-^ 
lineata,  Say). 
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Fig.  13.  Uropoda  amerieana  Riley;  a,  Colorado  Potato-beetle  attacked  by  it— nat. 
size ;  hj  the  mite,  ventral  view,  showing  the  penetrating  organ  lying  be- 
tween the  legs ;  c,  the  organs  extended ;  dj  the  claw ;  e,  the  excrematitioos 
filament — all  greatly  enlarged. 

Fig.  14.  Wheat-head  Army-worm  {Leucania  albilinea  Guen.) ;  a,  a,  larvse;  ft,  eggs — nat. 
size;  c,  d,  egg,  top  and  side  view — enlarged. 

Fig.  15.  Wheat-head  Army- worm  moth  {Leucania  albilinea  Gnen.). 

Fio.  16.  Map  of  North  America,  illustrating  the  country  east  of  the  Rocky  Mountains 
overrun  by  the  Rocky  Mountain  Locust  in  1876. 

Fig.  17.  Acridium  amerioanumj  Dniry. 

Fig.  18.  Rocky  Mountain  Locust  {Caloptenus  spretus  Thomas);  a,  a,  a,  female  in  dif- 
ferent positions,  ovipositing ;  6,  egg-pod  extracted  fix)m  ground,  with  the 
end ;  o,  a  few  eggs  lying  loose  on  the  ground :  (f,  6,  shows  the  earth  par- 
tially removed,  to  illustrate  an  egg-mass  already  in  place  and  one  being 
placed ;  /,  shows  where  such  a  mass  has  been  covered  up. 

Fig.  19.  Rocky  Mountain  Locust  (Caloptenus  apretus  Thomas);  Anal  characters  of 
female,  showing  homy  valves  of  ovipositor;  h,  an  upper  valve;  c,  lower 
valve — all  enlarged. 

Fig.  20.  Rocky  Mountain  Locust  (Cahplenus  spretus  Thomas);  oviposition — i,  super- 
anal  plate;  h,  sponge-like  exsertile  organ — the  egg  passing  through  the 
horny  valves  of  the  ovipositor,  g. 

Fig.  21.  Rocky  Mountain  Locust  (Calcptenus  spreius  Thomas),  egg-mass,  enlarged;  a, 
side  view  within  burrow,  the  line  of  exit  of  the  young  locusts  shown  at  d 
and  e;  b,  egg-mass  from  beneath ;  o,  same  from  above. 

Fig.  22.  Roeky  Mountain  Locust  {Caloptenus  apreius  Thomas);  a,  egg,  enlarged  to 
bhow  sculpture  of  outer  shell ;  6,  portion  of  same  very  highly  magnified ; 

c,  the  inner  shell,  just  before  hatching;  dj  e,  points  where  it  ruptures. 
Fig.  23.  Anthomyia  Egg-parasite  {Anthomyia  radicumy  Linn.,  var.  oalopteni  Riley) ; 

fly;  by  puparium;  c,  larva,  side  view:  d,  head  of  same,  from  above — en- 
larged. 

Fig.  24.  Bombyliid  larva  (Systcechus  sp.);  a,  enlarged;  6,  head,  side  view,  more  en- 
larged ;  c,  do.,  front  view ;  d,  posterior  spiracle.    [See  Notes,  etc.,  p.  60.] 

Fig.  25.  Harpalus  t  larva ;  a,  from  above ;  6,  head,  from  beneath ;  c,  leg— enlarged ; 

d,  antenna ;  e,  maxilla ;  /,  labium. 

Fig.  26.  Harpalus  f  larva ;  A,  natural  size ;  B,  under  side  of  head,  enlarged ;  o,  mandi- 
ble; e,  antenna;  /,  labium  and  labial  palpi;  g,  maxilla  and  maxillary 
palpi ;  A,  joint  12  beneath ;  t,  joint  11  beneath ;  j,  joints  4-10  each.beneath — 
enlarged. 

Fig.  27.  Pennsylvania  Ground-beetle  {Harpalus  penaylvanicus,  DeGeer). 

Fig.  28.  Erax  bastardi  Macq. ;  a,  larva ;  6,  pupa. 

Fig.  29.  Amblychila  cylindrifomxia  Say. 

Fig.  30.  Hellgrammite (CorydaZa^  oor« afii^,  Linn.);  a,  larva;  6,  pupa;  c,  fly, male;  d, 
head  of  female  fly. 

Fig.  31.  Hellgrammitc  (Corydalus  cornutus,  Linn.);  a,  a,  egg-masses  attached;  b,  one 
detached,  showing  lower  surface, — all  rather  below  average  size ;  c,  a  few 
6ggsof  the  outer  row ;  d,  the  newly-hatched  larva ;  e,  labium ;  /,  antenna ; 
gy  maxilla ;  h,  mandible ;  i,  tarsal  claw ;  j,  anal  hooks — aU  enlarged. 

Fig.  32.  Eggs  of  BeloBiomat 

Fig.  33.  Gigantic  Water-bug  {Belostoma  grandis  Linn.). 
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The  following  list  of  illastrations,  brought  together  in  classiAcatory 
order,  will  prove  serviceable  to  entomologists,  as  it  will  enable  such  to 
readily  ascertain  whether  or  not  any  particular  insect  of  a  particular 
Order  has  been  figured  in  the  Eeports.  The  explanations  to  the  figures 
are  omitted,  since  they  are  already  given  in  the  preceding  list.  The 
nomenclature  of  the  Eeports  is  here,  also,  retained,  and  references  to 
figures  other  than  those  of  insects  or  their  products  are  omitted.  The 
number  of  the  Report  is  indicated  in  Eoman  and  of  the  figure  in  Arabic 
numerals. 


HYMENOPTERA. 

Ovipositors  of  Sawflies:  IX,  8. 
Pristiphora  grossiilariie  Walsh :  IX,  9. 
Nematus  ventricosus  Klug :  IX,  4,  5,  G. 
Emphytus  raaculatns  Nort. ;  IX,  10. 
LophyruB  Abbotii  Leach. :  IX,  11. 
Aphelinns  mytilaspidis  LeBaron :  V,  34. 
Trichogramma  t  miuuta  Biley  :  III,  72. 
Antigaster  mirabilis  WaUh  :  VI,  48,  49. 
Chalcid  sp. :  I,  pi.  2,  Fig.  6. 
Glyphe  viridascens  WaUh:  II,  24. 
Isosoma  vitis  Saunders :  I,  73 ;  II,  64. 
Isosoma  hordei  JTarr. ;  II,  65. 
Eiirytoma  bolter i  Rilei/ :  I,  pi.  2,  Figs.  8, 

9;  1,97, 
Chalcis  albifrons  JTahh  :  II,  22. 
Chalcis  marise  Riley  :  IV,  39. 
Microgaater  (=  Apanteles) :  II,  48. 
MicTogaster  cocoons  on  Hog-caterpillar  of 

the  Vine  (Chter.  pampinatrix,  Sm,  j' 

Abb.):  11,47. 
MicTOgaster  militaris  Walsh :  I,  32;  II,  23 ; 

111,73;  VIII,  34. 
Aleiodee  Riley i  Cress. :  III,  30. 
Bracon  charos  Biley :  VII,  13. 
Macrocentros  delicatns  Cress. :  V,  27. 
Sigalphns  curcuUonis  Fitch  :  III,  7,  8. 
Pimpla  annnlipes  Br, :  V,26. 
Cryptus  samisc  Pack. :  IV,  40,  41. 
Hemiteles  (f )  cressonii  Riley :  I,  pi.  2,  Fig. 

7. 


Hemiteles  (f)  thyridopterygis   Riley :   I, 

pi.  2,  Figs.  10,  11,  12. 
Pezomachas  minimus  Walsh :  II,  20,  21 ; 

VIII,  36,  :J7. 

Porizon  conotracheli  Riley :  III,  9. 
Mesochorus  vitreus  Walsh :  II,  19 ;  VIII, 

35. 
Ophion  macrarnm  (Linn.):  IV,  37,  38. 
Ophion  purgatus  Say :  II,  25 ;  VIII,  38. 
Tiphia  inomata  Say :  VI,  34. 
Ammophila  pictipennis  Walsh  :  V,  73. 
Stizos  grandis  Sayy  9 ;  I,  12. 
Euroenes  fratema  Say :  II,  71. 
Polistes  rabiginosus  St,  Farg. :  V,  28. 
Vespa  maculata  Linn, :  V,  2. 

COLEOPTERA. 
Amblychila  cylindriformis  Say :  IX,  29. 
Tetracha  virginica  Hope :  I,  59. 
Calosoma  scrutator  {Fabr.):  II,  69;  III, 

54 ;  VIII,  31. 
Calosoma  calidum  {Fabr.):  I,  34,  60;  II, 

70;  VIII,  30. 
Pasimacbus  elongatns  Lee. :  I,  61 ;  VIII, 

28. 
Aspidoglossa  snbangulata  Chaud. :  I,  21. 
Lebia  grandis  JTente ;  III,  41;  VIII,  1. 
Harpalus  caliginosus  Say :  1, 62 ;  VIII,  29. 
Harpalns  pensylvanicus  {De(ieer):  I,  23; 

IX,  27. 

Harpalus!  larva:  1,22;  IX,  25,  26. 
Quediusmolocbinus  (Grar.):  IV,  12. 
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Gcerius  olens :  IV,  11. 
Philonthus  apicalis  {Say):  IV,  10. 
Dermestes  lardarius  Linn,:  VI,  27. 
Hippodamia  maculata  ( Defifcer) :  1, 29;  II, 

3;  VII,  5. 
Hippodamia  convergens  Giter, :  1, 52 ;  VI, 

11. 
Hippodamia  glaciaiis  (Fabr,):  IV,  5. 
Hippodamia  13-pimctata  {Linn,):  I,  51. 
Cocci  Delia  9-iiotata  Herbsi:  I,  50. 
Coccinelia  munda  Say :  II,  4 ;  VII,  6. 
Coccinella  picta  Randall :  V,  37. 
Mysia  15-punctata(OZii7.):  IV,  4. 
Chilocoras  bivulnerus  Muls.:  I,  4,  5. 
Ladybird  larva :  I,  53. 
Passalos  comutus  Fahr.:  IV,  62. 
MacrodactyluB  subspinosus  (Fabr, ) :  V,  39. 
Lacbnosterna  qnercina  (Enoch) :  I,  88. 
White  Grub  attacked  by  fungus :  I,  89. 
Pelidnota  punctata  (Linn,):  III,  34. 
Cotalpa  lanigera  (Linn.):  V,  3. 
Chrysobothris  femorata  (Fabr,):  1, 15, 16 ; 

VII,  12. 
Chauliognathus  pensylvauicus  (DeGeer) : 

I,  19;  IV,  14. 
Telephorus  bilineatus  (Say):  IV,  15. 
Corynetes  rufipes  (Fabr,):  VI,  26. 
Sinoxylon  basilare  (Say) :  IV,  26,  27. 
Bostricbus  bicaudatus  (Say) :  IV,  24. 
Orthosoma  cylindricum  (Fabr.):  I,  69. 
Prionus  laticollis  (Drury) :  1, 67 ;  II,  60, 61, 

62. 
Prionus  Imbricomis  (Linn,):  II,  63. 
Saperda  bivittata  Say :  I,  14. 
Bmchus  pisi  Linn. :  III,  15,  16,  17. 
Brucbus  granarius  Linn,:  III,  18. 
Bruchus  fab»  Eiley :  III,  19. 
Lema  trilineata  (Oliv,):  I,  42,  43. 
Coscinoptera  dominioana  (Fabr,):  VI,  36. 
Chlamys  plicata  (Oliv,):  VI, 37. 
Fidia  viticida  WaUh :  I,  75. 
Colaspis  flavida  Say:  III,  37,  38;  IV,  16. 
Dorypbora  10-lineata  Say :  I,  46. 
Doryphora  juncta  (Germar):  I,  47. 
Diabrotica  12-punctata  (Oliv.):  II,  42. 
Diabrotica  vittata  (Fabr,):  I,  44;  II,  39, 

40,  41. 
Haltica  chalybea  Illiger:  III,  35, 36. 
Haltica  cucumeris  Harr,:  I,  45. 
BIepharidarboi8(For«<.):  VI,  33. 
Chelymorpba  cribraria  (Fabr.):  II, 28, 29. 
Physonota  quinquepunctata  WaUh  ^  Ri- 
ley: 11,30. 
Cassida  nigripes  Oliv. :  II,  37, 38. 
Cassida  bivittata  Say :  II,  27, 32. 


Cassida auricbalcea  (Fahr.) :  II, 31, 33, 34. 
Cassida  guttata  Oliv, :  II,  35,  :)6. 
Deloyalaclavata(0/t>.):  11,26. 
Lana  of  Tenebrionid  (?) :  VI, 32. 
Lytta  cinerea  Fabr, :  1, 40. 
Ly tta  vittata  Fabr, :  1, 39. 
Lytta  marginata  Fabr, :  1, 41. 
Epicaems  imbricatus  (Say) :  III,  21. 
Ithycerus  npvasboracensis  (Forster):  III, 

20. 
Antbouomus  prunicida  Wahh  :  III,  13. 
Antbonomus  quadrigibbus  Say :  III,  10, 11. 
Conotracbelus  nenuphar  (Herbat):  I,  13; 

III,  1. 
Conotracbelus  cratiegi  WaUh:  III,  12. 
Analcis  fragarite  Riley:  III,  14. 
Coeliodes  insequalis  (Say) :  1, 70, 71, 72. 
Baridius  trinotatus  Say :  1, 37. 
Baridius  sesostris  Lee, :  1, 74. 
Eupsalis  minuta  (Drury)  :  VI,  31. 
Sphenophorns  zesB  Wahh  :  III,  22. 
Sphenophorus  pulchellus  Schoen.:  111,23. 
Scolytus  caryte  RiUy :  V,  38. 

LEPIDOPTERA. 

Papilio  philenor  Drury  :  II,  84, 85, 86. 
Pieris  protodice  Boisd. :  II,  72, 73, 74. 
Pieris  oleracea  Boisd. :  II,  75, 76. 
Pieris  rapie  Sokrank, :  II,  77, 78, 79. 
Dauais  archippus  (Fabr,):  111,63,64,65, 

66,67. 
Limenitis  disippus  ( Godt. ) :  III,  68, 69, 70. 
Apatura  lycaon  (Fabr,):  VI, 39, 40. 
Apatura herse  (Fabr.) :  VI,  41, 42. 
Paphia  glycerium  Doubl,:  II,  94,  95,  96; 

V,72. 
Megathymus  yuccsB    Walk. :  VIII,  51, 52, 

53,54. 
Castnia  phalaris  (Falrr.)  venation:  VIII, 

35. 
Thyreus  abboti  Swainaon :  II,  54. 
Deilephila  lineata  (Fabr,):  III,  60,  61,62; 

Vm,  42, 43, 44. 
Chserocampa  pampinatrix  (Sm,  4"  ^bb,): 

II,  44,  45,  46. 
Philampelus  satellitia  (Linn,):  II, 52, 53. 
Philampelus  achemon  ( Drury) :  II,  49, 50, 

51. 
Sphinx  5-maculata  Haxc, :  I,  38. 
iEgeria  exitiosa  Say :  I,  17. 
^geria  polistiformis  Harr. :  III,  33. 
^geria  rubi  Riley:  VI,  30. 
iBgeria  acemi  (Clem.) :  VI,  29. 
Alypia  oc tomaculata  (F<n6r.) :  I,  pi.  1,  Fig. 

18;  11,55;  VI,  25. 
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Psychomorphaepimenis  (Dncry):  I,  pi.  1, 

Fi«.19;  III,  2K;  VI,  20,  21. 
Eudryas  unio  (ffUbn,):  II,  57;  VI,  24. 
Eudryas  grata(Fa6r.):  II,  56;  VI, 22,  23. 
Procris  americana  Boisd :  II,  58,  59. 
Deiopeia  bella  ( Dniry) :  V,  4. 
Callimorpha  falvicosta  Clem, :  III,  56. 
Arctia  Isabella  (Smith) :  IV,  65. 
Spilosoma  virginica  (Fa&r.):  III,iJ8. 
Hyphantria  textor  Harr, :  III,  55. 
Ecpantheria  scribonia  (Stoll):  IV,  63,  64. 
Orgyia  leucostigma  {Sm.tf^bb,):  I,  81, 82, 

83. 
Thyridopteryx  ephemeneformis  Haw,:  I, 

81. 
Bombyx  mori  Linn, :  IV,  29,  30,  31,  32. 
Attacus  x)olypliemu8  Linn,:  IV,  50,  51,  52, 

53,54. 
Attacas  luna  Linn,:  IV,  47,  48,  49. 
Attacns  yama-mai  {Gu^r-Min,)',   IV,  55, 

56,  57,  58. 
Attacns  Pemyi  {GtUr-M^n.);  IV,  60,  61. 
Attacns  cynthia  (HUbn,):  IV,  42. 
Attacus  promethea  Drury:  IV,  43,  44,  45, 

46. 
Attacus  cccropia  Linn, :  IV,  33, 34,  35,  36. 
Hemileuca  maia  (Drury) :  V,  60,  61,  62. 
Hyperchiria  io  (Fabr.);  V,  63,  64,  65,  66. 
Dryocampa  rubicunda  (Fabr,) :  V,  67. 
Clislocampa  americana  Harr,:  III,  50, 51 ; 

V,  29. 
Clisioeampa  sylvatica  Harr, :  II,  11 ;  III, 

52, 53;  VIII,  16,  17. 
Acronycta  popnli  Eiley :  II,  87, 8S, 
Aoronycta  obliaita  (Sm,  ^  J5&.) :  III,  29. 
Agrotis  subgotblca  (Hair.) :  I,  29. 
Agrotis  jaculifera  Gaen. :  I,  pi.  1,  Fig.  11. 
Agrotis  8candensi2l/e^ ;  I,  pi.  1,  Figs.  5, 6, 7. 
Agrotis  cochranii  Itiley :  I,  26. 
Agrotis  inennis  Harr, :  I,  pi.  1,  Figs.  1,  2, 

3,4. 
Agrotis  sanciaTreif. :  III,  49;  VIII,  24,  25. 
Agrotis  telifera  Harr, :  I,  pi.  I,  Figs.  8,  9, 

10;  1,28. 
Koctna  claudestina  Harr, :  I,  pi.  I,  Fig. 

13;  1,27. 
Hadena  subjnncta  Gr,  /•  Bob, :  I,  pi.  I, 

Figs.  14,  15,  16,  17. 
Agrotis  devastator  (Brace) :  I,  30. 
Papa  of  Cut- worm  in  earthen  cell :  I,  25. 
Mamestra  picta  Harr, :  II,  82. 
Celsena  renigera  Steph. :  I,  83. 
Prodenia  commelinte  (Sm,  4"  Abb.):  I,  pi. 

I,  Fig.  12;  III.  48. 
Oortyna  nitela  Guen. :  I,  35,  36;  VIII,  23. 


Lencania  albilinea  Guen, :  IX,  14,  15. 
Lenoania  nnipuncta  Haw.:  11,14,15,16; 

III,  47 ;  VIII,  18, 19, 20, 21, 22. 
Prodenia  antumnalis  Biley :  III,  45,  46; 

VIII,  26,  27. 
A'mpbipyra  pyramidoides  Guen, :  III,  31, 

32. 
Anomis  xylina  (Say) :  II,  12, 13. 
Xylina  cinerea  Biley :  III,  57. 
Plnsia  brassicffi  Biley :  II,  81. 
Heliotbis  armigera  HUbn, :  III,  42, 43. 
Anisopteryx  pometaria  Harr,:  VII,  17, 18 ; 

VIII,  4, 6, 8, 10. 
Paleacrita  vemata  (Pecfc):  VII,   14,   16; 

VIII,  3, 5, 7, 9. 
Aplodes  mbivora  Biley  :  I,  pi.  2,  Fig.  25. 
H^ematopis  grataria  ( Fabr, ) :  I,  pi.  2,  Figs. 

18,19,20,21. 
Eufitchiaribearia(FfteA):  IX,  1,2,3. 
Asopiacostalis  (Fa&r.):  VI,  28. 
Pempelia  Hammondi  Biley :  IV,  21. 
Pempelia  grossularite  Pack, :  I,  pi.  2,  Fig. 

17;  1,79. 
Pliycita  nebalo  Walsh:  IV,  18,19. 
Acrobasis  juglandis  LeBaron :  IV,  20. 
Galleria  cereana  Fa&r.:  1,92. 
Desmia  maculalis  Wesiw,:  111,24. 
Phacellura  nitidalis  Cram.;  11,43. 
Tortrix  Cinderella  Biley :  IV,  22. 
Tortrix  rileyana  Grote :  I,  pi.  2,  Figs.  3, 4; 

1,  85. 

Penthina  vitivorana  Pack.:  I,  pi.  2,  Figs. 

29,30;  I,  76. 
Enryptychia saligneana  Clem,:  11,99. 
Carpooapsa  pomonella  ( Linn. ) :  I,  24. 
Ancbylopera  fragarisB  Walsh  /•  Biley:  I, 

pi.  2,  Figs.  26,  27 ;  I,  80. 
Pronuba  yucca.'^ella  Biley :  V,  74,  75 ;  VI, 

38. 
Walsbia  amorpbella  Clem :  II,  98. 
Gelechia  galhesolidaginis  Biley :  I,  pi.  2, 

Figs.  1,2;  1,96. 
Holcocera  glandulella  Biley :  IV,  66. 
Bucculatrix  pomifoliella  Clem,:  IV,  23. 
Pterophoms  periscelidactylus  Fitch :  I,  pi. 

2,  Figs.  15, 16;  111,27. 
Pterophoms  cardui  Biley:  I,  pi.  II,  Figs. 

13,14;  1,98. 

HETEROPTERA. 

Corimelcena  pulicaria  (Germar):    II,  9; 

VII,  11. 
Stiretrus  firabriatns  (Say) :  1, 5, 6 ;  II,  10. 
Perillus  circumcinctus  Stdl :  IV,  6. 
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Arma  spinosa  Dallas :  1, 33, 54 ;  II,  7 ;  IV, 

8,9. 
Podisus  placid  as  Vhhr:  IX,  7. 
Enschistus  panctipes,  Say :  IV,  7 ;  V,  5. 
Strachia  histrionica  Hdhn  :  IV,  17. 
Coreus  tristis  (DeGeer) :  I,  55. 
Nysius  destractor  RiUy  :  V,  41 ;  VII,  9. 
Micropns  leucop terns  (Say):  II,  I,  2;  V, 

40;  VU,2,3,4. 
Campyloneura  vitripennis  (Siy):  III,  58, 

59. 
Capsus  oblineatas  Say :  II,  83. 
Antbocoris  insldiosas  (Say) :  II,  6;  VI,  14 ; 

VII,  7. 
Redavius  raptatorius  Say :  1, 59. 
Harpactor  cinctiis  (Fahr. ) :  1, 57 ;  VII,  8. 
Plesma  cinerea  (Say) :  II,  8 ;  VII,  10. 
Belostoma  grandis  Linn, :  IX,  33. 

HOMOPTERA. 

Cicada  septemdecim  Linn,:   I,  6,  7,  13; 

vn,40. 

Cicada  tredecim  Linn. :  1, 11. 

(.'eresa  bubalus  (Fabr.)  :  V,  6, 50, 51, 52. 

Poeciloptera  prainosa  (Say) :  V,  54, 55. 

Pemphigus  vagabuudus  ( JVaUh) :  1, 65. 

Eriosoma  pyri  Fitch :  1, 64. 

Phylloxera  vastatrix  Planchon :  III,  39, 40 ; 

IV,  28 ;  V,  30  ;  VI,  2,  3, 4, 5, 6,7,8;  VIII, 

48. 
Phylloxera  caryaecaulis  (Fitch)  1:  VII,  19. 
Phylloxera  rileyi  Lichn, :  VI,  18, 19;  VII, 

22. 
Aspidiotos  conchiformis  ( Gmelin) :  I,  2, 3 ; 

V,31. 
Mytilaspis  pomicorticis  Riley:  1,2,3;  V, 

31,32. 
Aspidiotus  harrisii  (  Wahh) :  1, 1. 
Mytilaspis  pinifoliie  (Fitch):  V,  35, 36. 

DIPTERA. 

Gall,  Vitis-tomatos  iJi/e^=Lasioptera  vitis 

O.S.:  V,45. 
Gall,  Vitis- viticola  i2i7fy=Cecidomyia  vi- 

ticolaO.S.:  V,46. 
Gall,    Cecidomyia   salicis-strobiloides 

Wahh:  V,43. 
Gall,  Vitis-coryloides  W.j-  R,:  V,44. 
Gall,  Vitus-pomum  W.  4- R-  *  V,42. 
TabaDUS  atratus  Fahr, :  II,  97. 
Wing  of  Promachus  (a),  Asiliis  (&),  Erax 

(0):  11,90. 
Tnipanea  apivora  Fitch  :  F,  93. 
Erax  bastard!  3/flc<?. ;  11,92,93;  IX,  28. 


Asilus  missouriensis  Riley :  II,  89 ;  V,  7, 

Asilus  sericeus  Say  :  II,  91. 

Bombyliid  larva  (SystoBchus  sp.) :  IX,  24, 

Pipiza  radicum  Jl\  4-  R. :  1, 66 ;  VI,  15. 

Syrphus  larva :  VI,  12. 

Helophilas  latifrons  Loew :  VI,  13. 

(Estros  ovis  Linn, :  1, 91. 

Exorista  leucanisB  Kirk, :  II,  17 :  VII,  33 ; 

VIII,  32. 

Exorista  flaVicauda  Riley :  II,  18 ;  VIII^ 

33. 
Lydella  doryphorj©  Riley  :  I,  48. 
Belvoisia  bifasciata  (Fahr,) :  V,  68. 
Sarcophaga  sarracenife  Riley  :  VII,  39. 
Anthomyia  radicum  ( Ltnn.),  var.  calopteui 

Riley :  IX,  23. 
Anthomyia  zete  Riley :  I,  pi.  II,  Fig.  24 ; 

I,  86,  87. 
Meromyza  americana  Fitch :  I,  pi.  II,  Fig. 

28 ;  I,  90. 

ORTHOPTERA. 

CEcanthus  niveus  Hatr :  I,  77,  78 ;  V,  49. 
Orocharis  saltator  Uhler:  V,  47,  48. 
Phaneroptera  curvicauda  (DeGeer):  VI, 

50,  51. 
Phylloptera oblongifolia  (DeGeer) :  VI,  55. 
Microcentrus  retinervis  (Barm,):  V,  57, 

58;  VI,  43, 44, 45, 46, 47. 
Platyphyllum   concavum  Harr:    V,   59; 

VI,  52,53,54. 

Orchelimum  glaberriranm  (  Burm, ) :  V,  56. 
Acridium  americanum  (Drury):  VIII,  40; 

IX,  17. 

Caloptenus  spretns  Th^fmas :  VII,  23,  24, 
25, 27, 28  ;  VIII,  39 ;  IX,  18, 19, 20, 21, 22. 

Caloptenus  femur-rubrum,  DeG, :  VII,  26, 
29. 

Caloptenus   differentialis    Walk,:   V,   8; 

VII,  33. 

Caloptenus  bivittatus  (Say) :  VII,  34. 
Brachypeplus  magnus  Gir, :  VIII,  45. 
(Edipoda  migratoria  Linn, :  VII,  30. 
(Edipoda  phoenicoptera  Germ. :  VIII,  41. 
Tragocephala  viridifasciata  Harr, :  VIII, 

46. 
Tettix  granulata  ScudtUr :  VIII,  47. 
Mantis  Carolina  (Linn.):  I,  94,  95. 

NEUROPTERA. 
Libellula  trimacnlata  (DeGeer) :  V,  9. 
Corydalus  cornutus (Linn.):  V,  69, 70,  71 ; 

IX,  30,31. 
Chrysopa  sp.:  I,  20;  II,  5;  VI,  10. 
Thrips  sp. :  VI,  9. 
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ARACHNIDA. 
PhalaDgiam  dorsatum  Sajf :  IV,  3. 

ACARINA. 
Trombidiam  mnscanun  Biletf :  VII,  37. 
Trombidiam  sericeum  Say :  VII,  35. 
Tyroglyplius  phylloxerse  Planchonj- Riley: 
VI,  16. 


Kothrns  oyivorus  Pack, :  II,  68. 

Leptus  irritans  Biley  and  L.  americanaa 

Biley:  VI,  p.  122. 
Uropoda  amerioana  BUey :  IX,  13. 
DermaleiobnsT:  V,  33. 
Astoma  gryllaria  LeBaron :  VII,  36. 
Hoplophora  arctata  Biley :  Ylj  17. 
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A. 
Abbot  Sphinx,  n,  78 
AtbatU,  Lophyrui,  IX,  82,  Snpp.,  05 

Tkyreut,  n,  78 
Abbots'  Whito  Pine  Worm,  IX,  20 
DeacriptiTe,  IX,  33. 
Nfttnnil  mstoTj,  IX.  30 
29'atnral  Enemies,  IX,  31 
Bemedies,  IX,  82 
Ahrtuuu  ffrotniariata,  IX,  5 
Aearu9  maH,  n,  0 

main*,  1, 16,  Y,  87 
seabiei,  VI,  61 
Tfal««t,V,87 
metficola,  Aeronycta,  n,  121 
Msntt,  Aegeria,  VI,  107, 108,  Sapp.,  55 

TrochiUwn,  VI,  108 
odbMMon,  PhUafnp€lu9,  II,  74 
Adiemon  Sphinx,  II,  74, 78 
Adbrsioptem,  s  proposed  order  of  insects,  V,  16 
AddatiapertifnOata,  VI,  138 
AeoUrithui/aUariut,  II,  86 
AoomHoth,IV,144 
Acridida,  Stridulstion  of;  VI,  153 
AeKdii,  Vni,llM28 

AcHdium  mmerieanum,  VII,  173, 174,  VIU,  103, 104, 
IX,  84 
peregrinuin,  VII,  13S,  VHI,  144, 145 
tpretii,  VII,  128 
jprefum,  Vm,  128 
AeridophAgi,  VIH,  144 
AerobatU,  IV,  46 

eomocieUa,  IV,  45 
Hammondii,  IH,  7 

juglandit,  IV,  42, 43,  V,  40,  Snpp.,  67, 80 
nebtOo,  IV,  88, 47,  Supp.,  70, 80 
nebuUUa,  IV,  42,  Snpp.,  80 
Aenmyeto,  II,  110 

ameneana,  II,  121,  Snpp.,  73, 74 
intefrupta,  II,  ISl,  Snpp.,  78 
leporma,  II,  121,  Snpp.,  78 
Up%ueulina,Il,  121,  Snpp.,  73, 74 
UuHoeoma,  Y,lf» 
obUniia,  III,  70, 71,  V,  126 
oeeidmUaUt,  II,  121,  V,  196,  Snpp.,  78* 
popuU,  II,  110, 120,  Snpp.,  72, 74 
l>ti,  n,  121,  Snpp.,  78 
trideru,  II,  121,  Snpp.,  78 
xylinoidst,  V,  126 
aer&nyeUB,  MierogoiUr,  II,  120 
Act  to  provide  for  the  destruction  of  Locnsts  in 
Minnesota,  IX,  114 


Act  to  enconrage  the  destmction  of  Loonsts  in 

Missonri,  IX,  lU 
Acts  to  proTide  for  the  destmction  of  Locnsts  in 

Kansas,  IX,  112, 113 
Aeetot  {una,  IV,  128 

Aetdeata,  a  section  of  Hymenoptera,  V,  0 
Address  before  the  Farmers  of  Cass  Connty,  Mis- 
sonri, vm,  66 
Address  befbre  the  National  Agricnltnral  Con- 
gress, VI,  17 
Adephaga,  a  section  of  camiTorons  beetles,  V,  11 
Adkina,  F.  D.,  Experience  of,  with  Kocky  Monnt- 

ain  Locust,  VUI,  126 
AdUns,  James,  Bsport  on  Socky  Mountain  Lo- 
cust, IX,  74 
Adoneta,  VI,  140 

tpinuiaides,  V,  126 
adonidum,  Coccu$^  m,  06 
^geria,  VI,  108 

aem^  VI,  107,  Snpp.,  56 
eucurhiUB,  II,  64 
exieioso,  1, 47 

politt^formU,  1, 127,  IH,  7.\  76 
rtUd,  VI,  111,  118,  Snpp.,  72 
UpuliformU,  II,  10,  VI,  108,  IX,  2 
^geridi»,Y,4l 
JBgiaU,  Ym,  no 

indeciia,  vm,  170 
KoOari,  Vm,  170 
cenea,  LyUa,  HI,  6 
(BquOy  Agrotit^  1, 74 
^iehna,  Oviposition  of,  VIII,  37 
(Bteuiaria  Anwopteryx,  VIII,  17,  Snpp.,  56 
cuUva,  DendroiM,  VI,  27 

Affleck,  Thos.,  on  Cotton  Worm,  n,  38, 40,  VI,  84 
Bocky  Mountain  Locust,  Vn, 
180, 101 
afuMnOy  P<Bdi$c€k,  Snpp.,  57 
Agassis,  Professor,  on  mimicry,  m,  73 
Agtiaiut  phcenieeu9^  VI,  27 
Aj7«ratum,  VI,  188 
Aglaope  (tmerieana^  n,  85 
Agriculture,  relation  of  insects  to,  V,  18 
Agrion,  OTiposition  of;  VIII,  86 
Agrotis,  I,  68,  Snpp.,  55 
ceqwt,  I,  74 

Coehranii,  I,  74,  Snpp.,  76, 77 
cunoria,  I,  78 
dewmtator,  I,  88,  Snpp.,  66 
Aerilw,  Supp.,  55 

inermit,  T,  72,  74,  H,  50,  HI,  16, 114, 120 
Vn,  87,  Supp.,  55 
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Agrotit  jaeuHfera,  1, 82, 83,  Supp.,  56; 
lyearum,  Sapp.,  77 
maxzi,  I,  81 
menoria,  Supp.,  77 
murcenvia^  I,  78 
nigrieafu,  1, 81, 88, 87 
orUmii,  Sapp.,  53 
repentis,  Supp.,  77 
iaucia,  I,  74,  Supp.,  55 
teandens,  I,  76, 78,  m,  6,  Supp.,  75 
$vhgothiea,  I,  81, 83,  m,  151,  Supp.,  55, 56 
»uffu$a,  Supp.,  55 
Ulifera,  I,  80,  Supp.,  55 
tricota,  Supp.,  55 
ypgilon,  Supp.,  55 
Ailanthus  Silkworm,  IV,  112 

Best  method  of  raising,  lY,  119 
Difference  between  Castor  bean  and  Ailan- 
thus Worms,  rV,  112 
Larval  changes,  lY,  117 
Natural  History  of,  IV,  117 
Betrospective    History    of, 

IV,  113 
Thoroughly  acclimated  in  America,  IV,  115 
Value  of  the  Cocoon,  IV,  115 
TVhen  introduced  into  Americai,  IV,  114 
Ailanthus  Worm,  1, 151 
tUabama,  Chryiobothrit,  VII,  71 
Albany  Argtu,  article  fh)m,  on  Army  Worm,  n, 

43,Vni,26 
alb\fron9,  ChaicU,  TI,  52,  Vm,  54 
atbiUnsa,  Leucania,  IX,  55 
cUbivenofut,  Mieroptu,  VII,  22 
albolmeata,  Synchlora,  Supp.,  79 
tUboteuUUatus,  Bruehut,  Supp.,  71 
aloece,  Erynnit,  VIII,  182 
Aleodiara  anthomyuB^  IV,  22 
AUiodes  RiUyi,  III,  71 
AUHa  argiOaeea,  Vni,  23,  Supp.,  56 
alieia,  Apatura,  VI,  145,  150 
Alkalies  for  Grape-vine  Boot-lice,  IV,  69 
Allen,  T.  R.,  Experience  of,  with  Grass  Cut- worm, 
1,80 
on  Army  Worm,  n,  47,  Vm,  52 
Wheat  Cut  Worm,  1, 87 
Allen,  G.  W.,  on  Booky  Mountain  Locust,  Vm,  102 
AUica  virginica,  VI,  122 
Alueitido!,  HI,  67 

Alypia  oetomaculata,  1, 136,  II,  80, 82,  VI,  88, 94, 95 
Amara  angustata,  Yin,  52 

obeia,  Supp.,  52 
amhigueUa,  OonchylUt  Supp.,  57 
Amhlyehila  cylindri/ormU^  IX,  98 
AmbuUUoria,  a  division  of  Orthopterous  insects, 

V,14 
americana,  Aeronyeta,  II,  121,  Supp.,  73, 74 
Aglaope,  II,  85 
ApaUla,  II,  121,  Supp.,  73, 74 
Clitiocampa,  II,  7,  III,  117 
ClotUra,  II,  19,  VII,  27 
Otenueha,  II,  85 
iftfromyM,  1, 59 
Porwte,VI,27 
ProcrUy  II,  85 
Silpha,  VI,  100 
Vr(ypoda,  IX,  41 


American  Acridinm,  Vni,  108.  IX,  84 

AgricuUwritty   article  from,    on  i 
hoppers,  VTl,  172 
article  fhim,  on  Bemedy 
for    Currant  Worm, 
IX,  15 
article  fh>m,  on  Yuoc* 
fertilization,  V,  150 
Bacon-beetle,  VI,  100 
Bean-weevil,  III,  52 
Blight,  lU,  95,  IX,  43 
Ctfrion-beetle,  VI,  100 
Copper  Underwing,  m,  72 
Cuckoos,  ni,  121 

Entomologist^  article   from,    on  B^n 
weevil,  m,  53 
article  from,  on  Colorado 

Potato-beetle,  in,  97 
article  frt>m,  on  CoicnBo 

extermination,  IH,  15 
article  fh>m,  on  imp<vted 
and  native  insects,  H,  8 
article  from,  on  Straw- 
berry Leaf-roller,  1, 142 
Meat  Worm,  IX,  43 
Meromysa,  1, 159,  II,  16 
NaturalUtf  article  firom,  on  Birds  de- 
stroying Canker  Worm, 
YI,27 
article  from,  on  injury 
caused  by  Alypia,  TL,  81 
Oak   PhyUoxera,  VI,  64,  VII,  99,  US 

Yin,  158 
Plants  and  Insects  acclimated  In  Ba- 

rope,  IX,  48 
Prooris,II,85,86,87 
Silk.worm,rv,]04 
Tent-caterpillar,  eggs  ot  V,  55 
Timber.beetle,IlI,7 
vines,  first  suggestion  to  use  in  Frmoe 

as  a  remedy  for  PhyUoxera,  IV,  82 
Tines  hi  France,  VI,  79 
americanum,  Aeridium,  YII,  178,  174»  Vm,  16t, 

104,  IX,  84 
amerieanttSf  ChauUognathui,  Supp.,  53 
Coeeyzut,  lO,  121,  VIII,  124 
HyUo<Btu»,  m,  7 
AmmophUa  picHpmnit,  Y,  149 
amcenum,  CaUidium,  IV,  54 
amorpheUa,  Walihia,  U,  182, 183 
Ampelis  esdrorum,  VI,  27 
gamdut,  VII,  90 
Amptloglypter  teiOitrit,  Supp.,  71 
ampelopHt,  MadanLt,  1, 182 
Amphicerxu  bicaudatut,  IV,  51,  V,  54 
Amphipyra  contperta,  IH,  75,  Supp.,  75 
inomata,  III,  75 
pyramidea,  HI,  78, 74 
pyramidoidea.  III,  72, 74*  Snpp^  75 
Amphydati*  eognataria,  IX,  7 
Amputating  Brocade-moth,  1, 87 
amputatrix,  Hadena,  1, 87 
Amydria,  Y,  151 
Analcit,  HI,  44 

/ragaricB,  m,  42,  44,  Supp.,  71 
Anaphora,  Y,  151 
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Anata,  Sapp.,  58 
Anatu,  Supp.,  53 
Anchyh>pera  eomptana,  I,  143 

fragaricB,  I,  142,  Sapp.,  57 
Andrews,  W.  Y.,  on  Eight-spotted  Forester,  n,  81 
Angertma  croeataria,  IX,  7 
Angolar- winged  Katydid,  VI,  155 

Description  of  immature  Stages,  YI,  161 
Natural  Enemies,  YI,  182 
angtUifera,  Oallosamia,  lY,  122,  128,  Supp.,  55 
Angus,  Jas.,  on  Bean  weevil,  III,  52 
^nguttata,  Amara,  Yin,  52 
4Mguttatiu,  NytiuM^  Supp.,  85 
4ingu$t^(m9,  Anihomyia,  Supp.,  80 
Animal  Kingdom,  Classiflcatiou  of,  Y,  6 
AnUonyx  i^a,  YI,  143 
AnUopteryx  as$etUariat  Ym,  17,  Supp.,  56 

pometaria,  U,  97,  YI,  29,  Yn,  80,  83, 

86,  Ym,  13,  Supp.,  56 
vemata,  I,  109,  II,  94,  YI,  28,  Yn,  80, 
86 
AniMOta  ntbicunda,  Y,  137,  140 

tHgmay  Y,  126 
Anobium,  III,  7,  YI,  101 
AnanuUon  apicaU,  IX,  55 

flavieonUy  III,  69 
AnomU,  YI,  24 

zylina,  11,  37,  Y,  19,  YI,  17,  YIU,  23. 
Supp.,  56 
anony^na,  Tachina,  lY,  1?9,  Y,  133,  YH,  178,  Yin, 

179 
Anonymous  Tachina-fly,  YII,  178 
AnrUlida,  Y,  6,  7. 
annukUOy  BrochyvMna,  lY,  20 
annulipet,  Pimpla^  lY,  43 
AntherdBO,  lY,  114 

Pemyi,  lY,  137 
Paphia,  lY,  138 
yamo-mat,  lY,  130 
Anthoeorii,  YII,  47 

intidUmu,  n,  27,  32,  YI,  51,  YII,  41, 
Supp.,  58 
Anthomyiay  III,  150 

angutHfront,  Supp.,  89 
hrauicce,  1, 156,  lY,  22,  35,  IX,  95 
ceparum,  I,  155,  II,  9,  IX,  95 
radieum,  IX,  92,  Supp.,  88 

Tar.  calopUni,  IX,  92,  Supp., 
88 
raphani,  IX,  95 
zeoe,  I,  154,  Supp.,  89 
Anthomyia  Egg-parasite  of  Locust,  IX,  92 
aiUhomyia^  AUochara,  lY,  22 
Anthonomut  pomorum^  III,  11 

prunieida,  III,  39,  Supp.,  54 
pyf%  ni,  11 
quctdrigibbut,  III,  20,  35 
tcuteOaris,  Supp.,  51 
sigiiatut,  Y,  154 
mturalii,  III,  60 
Anthony,  J.  M.,  on  Army  Worm,  YIII,  39 
Anthribtu  variut,  III,  10 
Antidote  for  Paris  green,  lY,  13 
Antigatter  mirabilU,  YI,  162,  163,  Sapp.,  52 
Ant«,  V,  9 
Apantelet,  Supp.,  52,  66 


Apatela  americana,  II,  121,  Supp.,  73,  74 
Apatura  alieia,  YI,  145, 150 

ctUis,  YI,  139,  142,  150 
elytan,  142,  150 

herte,  YI,  136,  137,  140,  148,  150 
idyja,  YI,  145 
iris,  YI.  186 

lyeaon,  YI,  136, 137,  146,  150 
pro9erpinay  YI,  145,  150 
Aphaniptera,  Y,  15 
Aphelintu  mytUatpidii,  Y,  88,  100 
Aphido!,  Y,  68,  85,  YU,  27 
Aphidian  Hickory  galls,  Y,  154 
Aphidida,  YI,  31,  33 
Aphii,  II,  19,  m,  96,  Y,  149 
aveiue,  U,  5,  6, 10 
hrauicce,  II,  10,  lY,  36 
malt,  n,  6,  10,  III,  6 
ribesii,  YI,  46 
ribU,  II,  10,  rX,  2 
vitit,  I,  13 
Aphis,  Currant,  YI,  46 
Wooly,  lY,  100 
Aphodiut,  YI,  124 
apiariut,  OUnu^  YI,  101 
apicale,  Anomalon,  IX,  55 
apiealit,  Philonthtu,  IV,  21 
Apiomerui,  IX,  98 
Apicn  apricant,  HI,  11 
Apit  meUiJica,  Y,  18 

apivora^  Trupanaa,  I,  168,  II,  122,  Sapp.,  60 
Aplodontia  leporina,  YI,  144 
Aplodet  rtUnvora,  I,  139,  SappH79 
Apple  Bud-moth,  III,  6 

Curcnlio,  m,  6,  29,  80,  32,  33,  39 
Its  natural  history.  III,  30 
It  transforms  in  the  fruit,  m,  31 
Remedies,  m,  34 

Season  during  which  it  works,  m,  34 
The  amount  of  damage  it  does,  m,  33 
gall,  Grape-Tine,  Y,  114 
growing  on  Grape-Tine,  Y,  115 
insects,  ni,  6 
leaf  Buoculatrix,  lY,  49 

remedies  for,  lY,  50 
Folder,  The  Lesser,  lY,  47 
Skeletonirer,  lY,  44,  47 

remedies  for,  lY,  45 
Tyer,  lY,  46 
Maggot,  III,  6,  9 
Maggot  Fly,  I,  108 
Micropteryx,  III,  7 
Midge,  lU,  6 
Phint-louse,  HI,  6 
Root-Uoe,  in,  95,  lY,  68,  69 
Plant  louse,  I,  118 

Artificial  remedies  for,  I,  123 
Natural  remedies  for,  1, 121 
Syrphus  fly,  I,  121 
tree  Bark-louse,  I,  7,  in,  93 

borer,  Fla^headed,  I,  46,  YII,  71 
Remedies  for,  I,  47 
Round-headed,  I,  42,  lY,  124 
YII,27 
boror.  Remedies  for,  I,  45 
Borers,  I,  42 
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Apple-tree  Plant-lonse,  II,  0. 10 

RooMouse,  II,  15,  YI,  52 
Tent-caterpillar,  II,  11,  m,  117, 121 
twig  Borer,  IV,  61,  V,  54 
Worm,  I,  e2,  H,  6,  19,  HI,  •,  88,  90,  102, 
VU,27 
Afpun,IV,22 
Attacks  peachee,  V,  49 
False  doctrines  about,  V,  51 
In  California,  V,  49 
Natoial  Enemies,  Y ,  49 
Parasites,  Y,  49 
Remedies,  I,  85 
Traps,  Y,  46 
aprieant,  Apion,  III,  11 
aptsmty  Micropus,  YII,  22 
ttquana  {S^nlonota}^  Sapp ,  57 
Arachnida,  Y,  8, 7 
arehippivora,  Tachirui,  UI,  116, 150 
Arohlppas,  III,  169, 169,  Y,  148 

Batterfly.  U,  125.  IH,  148 

How  the  larva  becomes  a  cbrysalis, 

111,146 
It  often  congregates  in  immense 

swarms,  III,  151 
Ito  natural  history,  m,  148 
The  larva  eiuoys  immonity  from 
the  attack  of  predaeeoos  ani- 
mals, ni  148. 
Tachina-fly,  ni,  150 
arehipput,  DanaU,  III,  143, 167,  lY,  129,  Sapp.,  55 
aretata,  Soplophora,  YI,  53, 81,  YII,  106 
Aretia  iMbeUa,  lY,  148,  Supp.,  55 
Aretomyt  ru/a,  YI,  143 
areuata,  OrttUit,  II,  9 
argiUacM,  Alstia,  Yin,  23,  Sapp.,  16 
Argynnis,  UJ,  108 

diana,  IH,  160, 171 
Arkansas,  Locusts  in,  IX,  76 
Arma  modetta,  Y,  188 

tpinota,  I,  77,  8P,  113,  H,  82,  lY,  19,  Y,  51, 
Supp.,  58 
armigera,  HtHothU,  III,  45, 104,  lY,  129 
Arment,  A.  B.,  on  Rocky  Mountain  Locust,  IX,  119 
Amott,  M.  A.,  on  Rocky  Mountain  Locust,  IX,  117 
Arrenotoky  in  the  Imported  Currant- worm,  IX,  18 
Arthenodet  $epUntrumii,  YI,  116 
Arseniooii  acid  for  Potato-bugs,  lY,  14 
arthemii,  Limenitis^  III,  171 
Arthropoda^  Y,  6 
Articulata,  Y,  6 
Army  Grasshopper,  YH,  194 

Worm,  I,  89,  109,  II,  6, 37,  70,  103, 110,  IH, 
110, 125, 128,  Y,  22, 25,  68,  YUI,  22, 182, 
IX.  49 
Additional  yotes  on  Mode,  Place,  and 

Time  of  Ovipositlon,  YUI,  182. 
Are  there  one  or  two  Broods  each  year  f , 

YIII,47 
Completion  of    its  Natural  History, 

Yin,  182 
Correspondents  quoted,  m,  109,  Ym, 

39 
Description  of  the  Egg,  Ym,  34 

Larval  Stages,  YIII, 
184 
Fall  Army-worm,  YI,  17,  Yin,  23, 35, 49 


Army  Worm,  Further  Notes  and  Experiments  on, 
IX,47 
Habits  of  the  Worm,  Yni,  45 
Ichneumon  Fly  parasitio,  on  II,  53, 54 
Its  History  in  1875,  Yin,  28 

Missouri  in  1875,  Ym, 
Its    Sadden   Appeacanee   aad    IWsap- 

pearanoe,n,45,YIII,50    * 
Microgatfter  parasite  ot,  m,  156 
Natural  Enemies,  Yin,  52 

History,  II,47,YIII,U 
Nomenclature,  YUI,  32 
Northern,  YUI.  24 
Parasites,  II,  50 
Parent  Moth,  11, 11, 48 
Past  History,  U,  41,  YIU,  24 
Plants  Preferred  by  the,  YUI,  48 
Remedies,  YIU,  54 
Sexnal  Diifcreiicea,  YIU,  30 
Summary  of  Natural  Histery,  YIU.  56, 

IX.  49  

Tachina-Fly  parasitio  on,  I Y,  100,  YUI, 

53 
the  term  "  Aroiy  Worm "   i^^Uad   to 

various  Insects,  YIU,  23 
time  of  Appearance,  YUI,  46 
Wheat-head  Array- worm,  IX,  50 
When  are  the  Eggs  laid  ? .  YIU,  40 
Where  are  the  Eggs  laid  ? ,  YUI,  3d 
Army  Worms,  The  three,  U,  87 
Ashes  and  air-slacked  lime  for  potato-bugs,  lY 

14 
Ash.gray  Blister-beetle,  1, 97, 115 
Leaf-bug,  II,  32.  VII,  47 
Pinion,  III,  134 
Asllus-fly,  U,  123,  III,  161 

AHlui  mistouriensis,  U,  121,  122,  lY,  21,  Y.  13» 
Supp.,  87 
tericexu,  II,  123 
Atopia  eostaUs,  YI,  102, 106 
olinali*,  YI,  103, 107 
asparagi,  OrioeerU,  U,  10, 13. 19,  YII,  5 
Asparagus  Beetle,  U,  10, 13.  VU,  5 
AipidogloMa  t%bang%Uata^  1, 58 
Atpidiotut,  1,14 

oonehifoniUt,  I,  7,  U,  9,  10,  Y,  91,  94, 

Supp.,  86 
harrisii,  1, 7,  U,  9,  Supp..  60 
pinifolia,  UI,  93 
ettterUu,  PapUio,  UI,  169 
Astoma,  YI,  52 

gryUaria,  YII,  175,  Supp.,  68 
paranticum,  YII,  176 
A#«yci,  YUI,176 
Atehi9<m   (Kans.)    Champion,   article   from,   on 

Rooky  Mountain  Locust,  YUI,  108 
atalanta,  Pyrameu,  UI,  167 
aOanU,  (Moptenui,  YII,  169,  YIU,  113.  114,  115, 

116, 117, 118. 153,  Supp.,  89 
Atlantic  Locust,  YIU,  150 
Atomiser  for  applying  Paris  green  water,  YI,  20 

YUI,  5 
atrata,  Lytta,  I,  98,  Supp.,  54 
atratus,  Tdbanu9,  II,  128, 129, 130 
atrieapiUvt,  Parus,  lY,  107,  YI.  27 
atrivtntrit,  Lebia.  YUI,  8,  Supp.,  52 
atrox,  Oedipoda,  YII,  124 
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AUaeui  ceeropia,  Ul  12»,  170,  IV,  103, 138 
eynthia.  III,  170.  IV,  112, 121, 138 
luna,  IV.  123, 138 
mylitta,  IV.  138 
pemyi,  IV,  187, 138 
polyphemut,  UI,  170,  IV.  110, 125, 138 
promethea,  IV,  110, 121, 138 
ielene,  IV,  125 
yatna-mai,  IV.  130, 138 
Anghej,  Prof.  Saml.,  on  Rocky  Mooiitain  Locust, 

VIU,  114 
MuiehtUeea,  (kuHda,  U,  62,  Snpp.,  53 

Ooptoeyela,  Sapp.,  53 
auriein^a,  TaeMna,  V,  140 
aurocapiUut,  Seiurut,  VI,  27 
Awroeorita,  a  groap  of  Heteroptera,  V,  12 
auCumnaUt,  Prodenio,  m,  13.  IM,  116,  IV.  129, 

VIII,48 
aMtuv.  Aphis,  n,  5. 6, 10 
Avery,  Wm.  H.,  on  Army  Worm,  Vm,  39 
Chinch  Bug,  VII,  44 
Rocky  Mountain  Locust,  IX,  69 
Ayree,  £.  J.,  on  Tarnished  Plan^bug,  n,  114 

B. 

baeehus,  Jthynehite$,  in,  11 
Backbone  animals,  V,  6 
Baoon-beetle,  VI,  100 
Bag-worm,  1, 147,  HI,  160,  IX,  17 

parasite,  1, 150 
Bailey,  a  S.,  on  Army  Worm,  vm,  39 
BaianinuM,  HI,  10 

eeratorum.  III,  11 
ntteum,  III,  U 
rectus,  IV,  144 
Baltimore  American,  article  from,  on  TVheat-head 

Army- worm,  IX,  51 
baUimore,  leterw,  VI,  27 

Baltimore  Oriole  destroying  Canker  "Worm,  VI,  27 
Katydids,  VI,  162 
Pea-weeril,  m,  50 
Banehus  fugitivus,  IV.  41 
Bandage  for  Apple  Worm,  IV,  23 

Canker  Worm,  VI,  26, 27 
Banded  Borer,  III,  7 
barbara,  Colaspis,  in,  82 
Barber,  A  W.,  on  White  Pine-worm,  IX,  30 
BttrbuwmU,  VIII,  170 

ba^atis,  Vin,  170 
Baridius  sesostris.  III.  60,  Supp.,  71 

trinotatus,  1, 93,  HI,  60,  Supp.,  54 
Betris  cMorizans,  JU,  11 
Bark.beeUes,III,6 

-borer  of  hickory,  V,  108 
-lice,  n,  15, 25,  m,  6, 10.  V,  16,  VI,  33 
classification  of;  V,  92 
of  tiie  Apple-tree,  1, 7 
-louse,  in,  85.  V,  18 

on  Apple,  1, 7,  V,  73 

remedies  for,  1, 16 
Currant,  1, 15 
Pear.  1, 15 
Persian  lUao,  1, 15 
Pine,  V,  97 
Plum,  1, 15 
9  MO 


Barker's  Canker  Worm  trap,  VIII,  21 

Bamet,  W.  N.,  on  Phylloxera,  VI,  82 

Barret,  W.  H.,  on  Rocky  Mountain  Locust,  VIQ,  65 

Barron,  W.  H.,  on  Rocky  Mountain  Locust,  IX,  70 

Barter.  A.,  on  Grape-root  Borer,  1. 125 

Bartlett,  Dr.  L.,  on  Army  Worm,  n,  49 

basalis,  Microptu,  VII,  22 

basiMre,  Sinoxyloyi,  IV,  52, 58, 54 

Basket-worm,  1. 147 

Bassett.  S.  C.  on  Rocky  Mountain  Locust.  IX,  117 

bassiana,  Botrytis,  IV,  88 

bastardi,  Eraz,  II,  124 

Fromaehus,  U,  122,  IV,  21,  Supp.,  60 

B^tes,  H.  W.,  on  Danais  Butterflies,  m,  161 

Bat-ticks,  V,  13 

Baxter,  C,  on  PhyUoxera,  VI,  83 

Batille,  L.,  on  Phylloxera  in  France,  VH,  104 

Beach,  H.  P.,  on  Locusts,  VIII,  152 

Beal,  M.,  on  Chinch  Bug,  n,  17 

Bean- weevil,  III,  45, 52, 54, 55 

Beautiful  Wood  Nymph,  II,  83,  84,  HI,  64,  VI.  88, 
91,95 

Bed  Bug,  n,  15, 31,  V,  12 

Beech-twig  Plant-louse,  1, 121 

Bee-fly  larva,  Sapp.,  60 

Bee,  Honey,  IV,  84 

Beo-kiUer,  1, 168,  II,  121,  IV,  21 
moth,  1, 166,  n,  10,  m,  68 
parasite,  V,  15 

Bees,  V,  9 

beetles,  preparing  of;  for  cabinet,  V,  34 

BeU  Sc  Gmelle  on  Rocky  Mountain  Locust,  IX,  92 

Belo»toma  grandis,  IX,  128 

probable  eggs  oC  IX.  128 

Belt,  J.,  on  Rocky  Mountain  Locust,  IX,  78 

Belvoisia  bieineia,  V,  140 
bifasciaUi,  V,  140 

Bembex  fasciata,  V,  9 

Beneficial  insects,  1, 169,  m,  137,  IV,  72,  VI,  128 

Bennet,  W.  H..  on  Mimicry,  HI.  172 

Benson's  machine  for  catching  Potato-beetle,  1, 117 

Berckmans,  P.  J.,  on  Phylloxera,  VH,  103,  Vin, 
164,165 

berenice,  Danais,  III,  143 

Bessey,  Prof.  C.  E.,  on  Colorado  Potato-beetle,  V,  54 
Common  Flesh-fly,  Vll,  180 
Locust  Mite,  VII,  175 
Strawberry  Worm,  IX,  27 

bethunei,  Xylina.  m,  136,  Supp.,  75 

betuleti,  Rhynehites,  JU,  11 

bicarinata.  Polysphincta,  in,  71 

bieaudatus,  Amphieerus,  FV,  51,  V,  54 
Bostriehus,  III,  6,  IV,  51, 58 

Bichromate  of  potash  for  Potato  bugs,  FV,  14 

bicineta,  Belvoisia,  V,  140 

SenoTMtopia,  V,  140 

bicolor,  Botys,  III,  61 

bifasciata,  Belvoisia,  V,  140 
Musca,  V,  140 

bilineatus,  Ophion,  III,  69 

Telepkorus,  IV,  29, 30 

bipunctata,  Xabea,  Supp.,  61 

bipunetatus.  (Eeanthus,  Supp.,  61 

Birds  that  destroy  the  Canker  Worm,  VI,  27, 28 

Birds  vs.  insects,  III,  169,  VI,  29 
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Bitmarck  Tribune,  article  from,  on  Bocky  Mount- 
ain Locost,  IX,  59 
bittriga,  Oryptoblabei,  IV,  46,  Sopp.,  81 
Bi-sulphide  of  carbon  for  Phyloxera,  VI,  56 
bivUtata,  Oastida,  II,  61,  Supp.,  53 

Sap^rda,  1, 42,  n,  19,  III,  6,  Til,  27,  Supp., 
53 
bi9ittatu4,  OaloptmuM,  VII,  124, 173 
Bivoltin  SUkworms,  IV,  85 
Hwlnenu,  OkOoeonu,  1. 16,  V,  100 
Black-bear  caterpillar,  The  Large,  IV,  141 

-bemedLebla,VIII,3 
Blackberry  fhiit-worm,  1, 189 
Blackbird  destroying  Katydids,  VI,  162 

,  Red-winged,  destroying  Chinch  Bag, 
VII.41 
BUck  Blister.beetle.  1, 98 

Breeze-fly,  II.  128. 129, 132 

larva  of  White-lined  Morning  Sphinx,  m, 

142,Vni,122 
•legged  Tortoise-beetle.  II.  63 
-rat  Blister-beeUe,  1, 98 
Stinger  of  the  Oak,  V,  126 
Blanohard,  Stephen^  on  Booky  Mountain  Locust, 

VII.  139 
BlfUta  orientaUi,  II,  10 
Blepharida  rhoit,  1, 100,  II.  58,  VI,  118, 121 
Bliss,  N.  TV.,  on  Hickory  Bark-borer.  V,  103 
BlUnti,  Snpp.,  58 

Blister-beetle.  The  Ash-gray,  1, 97. 115 
Black,  1, 98 
Black-rat.  L  98 
Brazen,  III,  6 
Margined.  1, 98 
Striped,  1, 96, 115 
•beetles,  1, 115.  Supp..  54 

remedies  for,  1, 09 
Blow.fly,II,19.VII.27 
Blue-bird  destroying  Canker  Worm,  VI,  27, 28 

Codling  Motb,rV,  28 
Blue  Caterpillars  of  the  Vine,  1, 136,  n.  79,  III.  63. 
65,  VI.  87 
Jay  hiding  com  in  cocoons,  IV,  107 
•spangled  Peach- worm,  m.  132 
Stone  for  Potato-beetles,  IV,  14 
Boardman.  S.  P.,  on  Sheep  Bot-fly,  1, 164 
Bob-o-link  destroying  Canker  Worm,  VI,  27 
Bogus  Chinch  Bug,  II,  31.  V,  112,  Vn,  46 

Colorado  Potato-beetle,  1, 105 
Boissiere,  E.  V.,  on  SQkworm  raising,  IV,  82 
Boissi^re's  silk  establishment,  IV,  82 
BoU-worm,  HI,  45, 104, 105,  VI,  20 
romedles  for.  III,  108 
^olteri,  Eurytoma,  1, 177,  Snpp.,  68 
XombycidcB,   rV,85,V,127 
Hornby X,  IV.  114 

graminii,  11. 44 
mort,  IV,  75, 84, 183 
"Booklicc,  V,  15 

BordertHl  Soldier-bug,  1, 114,  II.  34 
borealit,  EpUachna,  IV,  18 
Borer,  The  Apple- twig,  IV,  51,  V,  54 

Flat-headed  Apple-tree,  1, 46,  VII,  71 
Grape-root,  HI,  75 
Hickory  Bark,  V,  108 
Le^ed  Maple,  VI,  107 


Borer,  The  New  Grape-root,  1. 124, 11, 87 
Peach,  1, 47 
Potato  Stalk,  1, 92 
Raspberry  Root,  VI,  111 
Round-headed  Apple-tree,  1, 42 
Squash,  II.  64 
Strawberry  Crown,  HI,  42 
Tuoca.  Vin,  169,  IX,  129 
Boston  Daily  Advertiter,  note   from,   on   Ariny 

Worm,  VIII,29 
Boston  Journal,  article  from,  on  Canker  Worm, 

11.96 
Rocicy  Moontain 
Locust  m,  15 
BoMtrichidcB,  TV,  53 
Bottriehtu,  IV,  53 

bicaudatus,lil,  6,  IV.  51. 53 
botraiM,  Eudsmii,  Supp..  57 
Lobesia,  Supp.,  57 
Tortrix,  Supp.,  57 
Botrytii  battiana,  IV,  88 

vUieola,  VI,  36 
Bottom,  R.,  on  Rooky  Mountain  Locust,  Vm,  62 
Botyt  bicolor,  JU,  61 
bovinut,  Tabanui,  II,  129 
Bo  wen.  H.,  on  destroying  Potato-beetle,  VI,  14 
Bowles,  G.  J.,  on  imported  Cabbage  Butterfly,  n. 

107 
Boz-turUe,  IX.  98 
Boxes  for  insects,  V,  37 
Braehinus,  Supp..  59 

kantanut,  IV,  21 
BrackUta,  VI.  142 

Brachoetra,  a  division  of  Dlptera,  V,  13 
Brachypeplus  magnui,  VTII,  148 
Brachypt«ru»  mieroptenu,  IX,  17 
Brachytcelides,  V,  92 

Bracket,  G.  C-,  onromedies  for  Canker  Worm,  n,  100 
Strawberry  Crown-borer,  111,42 
Tent-caterpillar  of  the  Forest, 
111,127 
Braeon  eharus,  VII,  75,  Supp.,  67 

icolytivorus,  V,  106,  Supp.,  67 
BraamidM,  IH,  27,  V,  106 

polymorphi,  1, 96 
brasiiccB,  Anthomyia,  1, 156,  IV,  22, 35 
Aphii,  n,  10,  rv,  36 
PUns,  m,  167 
Plutia,  n,  110,  111 
Braula  cceca,  V,  74 
Brazen  Blister-beetle,  III,  6 
Breast-bone  in  Cecidomyid  larvae,  V,  114. 
Breck,  Joseph,  on  remedies  for  Canker  Worm,  II, 

100 
bredowii,  Limenitii,  III,  171 
Breeding  Insects,  V,  41 
Breeze-fly,  V,  13,  VI,  128 
Brenthian,  Northern,  VI,  113 
Brenthus,  III,  10 

nuunUo$ut,  VI,  116 
teptentrionis,  VI,  116 
brevii,  Phygadeuon,  TV,  28 
brevipennii,  Eudryoi,  VI,  91 
Brower,  F.  A.,  on  Phylloxera,  V,  73 
Brimstone  for  Bark-lice,  1, 17 
Briggs,  A.  A.,  on  Flat-headed  Borer,  VII.  79 
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Brinkerhoflf,  M.,  on  Locusts,  VIII,  154 

British  America,  Rocky  Mountain  Locust  in,  LK,  59 

Broadhead,  6.  C,  on  Pickle  Worm,  II,  69 

Bocky    Mountain    Locust, 
IX,  74 
Broad-necked  Prionus  II,  9, 87, 88, 89,  V,  56 

•winged  Katydid,  V,  123,  VI,  167 
Brochjftnena  annulata,  IV,  20 
Brous,  H.  A.,  on  Rookj  Mountain  Locust,  IX,  66, 

98,99 
Brown  Colaspis,  in,  82 
Brown,  A.  M.,  on  Apple  Curculio,  III,  34 
Brown,  E.  B.,  on  Army  Worm,  VIII,  39 
Brown,  L.  A.,  on  Army  Worm,  VIII,  39 
Brown,  M^jor,  on  Colorado  Potato-beetle,  VII,  6 
Bniehi,  III,  51 
Bruchidts,  III,  45 
Bmchtu  aiboiCtUiUatut,  Snpp.,  71 
4i$eoidetu,  III,  45 
^rythroc^rus,  HI,  55, 56,  Supp.,  70 
/abcB,  in,  52, 55,  Supp.,  69, 70 
JUtvimanus,  m,  56,  Supp.,  70 
Sranariut,  II,  11, 14,  HI,  50, 51 
AihUei,  Supp.,  70,  71 
^ioUtus,  III,  54. 56,  Supp.,  70, 71 
f>t#i,  n,  11,  m,  44,  IX,  43,  Supp.,  53 
pitorum,  Supp.,  53,  71 
ru/lmanui,  ILL,  56,  Supp.,  70 
serrattu,  m,  56,  Supp.,  70 
trantverstu,  Supp.,  70 
varictnrnit,  m,  55,  56,  Supp.,  69, 70, 71 
Bruihl,  Henry,  on  Army  Worm,  Vin,  39 
Bruner,  iTriah,  on  Locusts,  VII,  139 
brunnea,  OoUupis,  III,  82 
Bryant,  Arthur,  on  Hickory  Bark-borer,  V,  104 
Bryning,  J.  J.,  on  Rooky  Mountain  Locust,  IX,  69 
bubaZtt*,  Oetta,  V,  12,  121 
BucetUatrixpomifolieUa,  TV,  49, 51 

(hUieOa,  IV,  51 
Buck-bug,  V,  145 
Moth,  V,  127 
Egg  of;  V,  128 
Issuing  of,  V,  132 
Larva  of,  V,  129 
Natural  enemies  of,  V,  132 
Pupa  of,  V,  131 
Sting  of  larva  of,  V,  131 
Buffalo-gnat,  V,  18 

Tree-hopper,  V,  121 
Bugs,  how  to  pin,  V,  34 
BupretHdm,  VII,  72 
Buprestit  gigantea,  IV,  141 
Bums,  A.  M.,  on  Locusts,  VII,  138 
Burrows,  J.  H.,  on  Rocky  Mountain  Locust,  IX,  71 
fiurt,  Huron,  on  Codling  Moth,  III,  103 

Gooseberry  Spanworm,  IX,  5 
Plum  Gouger,  ni,  40 
Tortoise-beetle,  n,  57 
Bosh  A,  Son,  list  of  grape-vine  cuttings,  showing 
relative  ease  of  propagating,  IV,  65 
Butcher-bird  destroying  Canker  Worm,  VI,  27 
Butterflies,  classification  of,  V,  12 

preparing  of,  for  cabinet,  V,  35, 36 
pupation  of.  III,  146,  IV,  55,  VI,  138, 

VIII,  1^9,  Supp.,  55 
Two  of  our  common.  III,  142 


;  Butterflies,  swarming  of,  m,  151 
Byfleld,  Jno.,  on  Rocky  Mountain  Locust,  VII,  152 

I  c. 

,  Cabbage-bug,  the  Harlequin,  IV,  35 
I   Cabbage  Butterflies,  II,  111,  V,  26 
I  Butterfly,  the  Potherb,  II,  105 

I  Rape,  n,  107 

I  Southern,  II,  104 

!  caterpillar,  the  Zebra,  11,  112 

-fly,  rv.  35 
•maggot,  V,  13 
Plant-louse,  n,  10 
Plosia,  II,  110,  112 
Tinea,  n,  10,  IV,  86 
Worms,  II,  104,  123 

Remedies  for,  11,  109 
Cabinet  and  boxes  for  insects,  V,  37 
Cabinet  of  insects  prepared  for  Missouri  State 

University,  VII  (preface.p.  5). 
Caddioe-flies,  V,  16 
cagurut,  Pollyxsrut,  VII,  106 
eaiidum,  Oaloioma,  I,  89,  115.  II,  103,  Vin,  52 
Califomla,  Phylloxera  ravages  in,  Vin,  163 

SQk-growlng  in,  IV,  79 
ealifomiea,  CEcanthus,  Supp.,  61 
caliginostu,  Sarpalus,  I,  115,  Vin,  52 
OaUidiurn  atnoenum,  IV,  54 
OaUimorpha  clymene,  ni,  134 

fuivieotta,  in,  132, 184,  VI,  92,  Supp., 

56 
leconUi,  III,  134,  VI,  92,  Supp.,  56 
veitalit,  III,  133 
OaUidryat,  m,  151 
OaUochlora  viridi*,  III,  150 
OaUoiamia  cmgul\f«ra,  IV,  122, 128 

promethea,  IV,  121,  Supp.,  55 
cdhnarietuU,  GaUruca,  II,  10,  95,  Vn,  5,  86 
Oaloeampa  txoUta,  viu,  23 
ealapteni,  Anthomyia,  IX,  92,  95,  Supp.,  89 
OalopUnxu  aOanis,  VH.  169,  Vm,  113, 114, 116, 117, 
118, 153.  IX,  86,  Supp.,  89 
hitUtatut,  VII.  124, 178 
diferentUUit,  VII,   124,   171,  173,  180, 

vm,  150, 153 
femurrubrum,  Vn,  126, 128, 170,  Vm, 
114,   115,   116,   117,    118,  153,  IX,  86, 
Supp.,  89,  90 
italicus,  VII,  133,  VHI,  140 
occidentalis,  Vni,  116 
tpretuM,  VII,  121, 128, 138, 170, 180,  VHI, 
57,  109,  114,  115,  116. 117,  118,  IX,  57, 
Supp.,  89,  00 
viHdU,  VIII,  117 
Calosoma,  HI,  129 

eaiidum,  1, 89, 115,  II,  46,  lOj,  VUI,  52 
externum,  VIII,  52 
obioletum,  IX,  98 

tcrutator,  II,  103,  III,  129,  Vni,  52 
taUcoxi,  Vin,  52 
Cambre,  Eugene,  on  preventing  Phylloxera,  Vll, 

113 
Camel-cricket,  1, 169,  lU,  68 
Campbell,  G.  W.,  on  Grape  Phylloxera,  VII,  lOO 
Campbell,  W.  A.,  on  Rocky  Mountain  Locust,  IX, 
73 
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CampopUx/ugitivut,  I,  139 

Campylontura  vitripennis.  III,  137 

Canada  Warbler  destrojing  Canker  Worm,  VL  27 

Canadian  EntomologUt,  article  from,  on  Hellebore 

for  Currant  Worm,  IX,  14 
Canaday,  Eliha.  on  Army  Worm,  VIII,  40 
eanadentit,  Myiodioctei,  TI,  27 
Candida,  Saperda,  Supp.,  53 
Cane  Cnrculio  of  the  Grape,  1, 131 
canieuliy  CxUerebra,  1, 164 

Canker  worms,  I,  9. 109,  n,  11, 15, 54, 94. 95, 99, 101 
108.  in,  128, 1«0,  IV,  28.  40,  VI,  24.  VII,  80, 
Vni,  12,  Sapp.,  5« 
Bandages  for,  VI,  26, 27 
Birds  that  devour  the  worms,  VI,  27, 28 
Destroyed  by  plowing,  n,  100 
Distinction  between  two  species  of,  VT,  27 
Enemies  of,  II,  102 
Extract  ftom  the  original  Essay  on,  by  W.  D. 

Peck,  Vn.  89 
Fall  canker-worm,  VII,  83.  VIII,  18 
Oviposition  of  the  two  different  species,  VIII, 

87 
Ojiginof,n,96 
Paris  green  for,  VI,  26 
Practical  considerations,  VTI,  85 
Remedies  against.  II,  98,  VI,  26,  Vin.  17, 20 
Spring  canker-worm,  VII,  80,  vm,  18 
Traps,  VI,  26,  Vni,  20. 21 
Troagh  remedy  for,  VI,  26 
Two  species  defined,  Vni.  13 
Caatharides,  V,  18 
eapax,  XyUna,  III,  136,  Snpp.,  75 
Capers,  Dr.,  on  Cotton  Worm,  II,  38 
Oapiut  oblineattu,  II,  113,  VII,  27 

vitripennis,  III,  139 
a»raM<to,  VI,  128 

Carabid  larvse,  I,  59,  IX,  97.  Sapp.,  52 
Carbohiie  of  lime  for  Potato  bags,  IV,  14 
Carbolic  acid  for  Orape-vine  Root-lice,  IV,  68 
eardui,  Cfynthia,  m,  151,  IV,  129 

PUraphoruM,  Sapp.,  83 
earduidaetyltu,  PUrophorut,  1, 180,  III,  67 
Oarii,  VI,  52 

eamaria,  Sareophaga,  VII,  180,  IX,  95,  Supp.,  60 
CaroUna  Locast,  VII,  179,  IX,  92 
Carolina,  Manti$,  1, 169,  III,  68 
(Edipoda,  Vn.  175, 179 
Sphinx,  I,  96,  IV,  129 
carolinetm*.  Mimut,  VI.  27,  VIII,  124 
Carpenter,  D.,  on  Rocky  Moan  tain  Locust,  VIII. 

102,  IX,  70 
Carpet  Moth,  II,  10 
Oarpoeapga,  V,  50 

pomoneUa,  I,  62,  108,  II,  10,  m,  6, 

101,  IV,  27,  V,  154 
vititeUa,  I,  183 
Carr,  Wm.,  on  Army  Worm,  VIII,  89 
Carrion-beetle,  American,  VI,  100 

-feeders,  V,  11 
Carson,  J.,  on  Rocky  Mountain  Locust,  IX,  75 
earya,  Scolytui,  V,  103,  107,  Supp.,  54 
earytBeauUs,  Phylloxera,  VII,  91,  97,  99,  117 
carymfaUax,  Phylloxera,  VII,  118 
earyafolicB,  Phylloxera,  IV,  66,  VI,  45,  VII,  117 
caryceglobuli,  Phylloxera,  VII,  117 


earymgummoea.  Phylloxera,  VII,  118 
ren.  Phylloxera,  VII,  118 
temen.  Phylloxera,  VII,  117 
■tepta,  Phylloxera,  VII,  118 
caryaivenm.  Phylloxera,  VII,  117 
Case-bearer,  Walnut,  IV,  42 

•bearing  Coleoptera,  VI,  127,  128 
eaiei,  Piophila,  II,  10 

Caskie,  Robt.  £.,  on  Army  Worm,  Vm,  39 
Cass  County  (Mo.)  Courier,  article  ftom,  on  Rocky- 
Mountain  Locust,  VIII,  65 
Caetida,  1, 100,  II,  58,  59 

auridkaleea,  H,  62,  Supp.,  53 
bivUtata,  II,  61,  Supp.,  58 
erueiaUi,  II,  68 
guttata,  II,  60,  68 
nigripet,  U,  68,  Supp.,  58 
pallida,  II,  62,  Supp..  58 
tignifer,  II,  68 
texana,  Supp.,  54 
trdbeata,  II,  63 
eattinii.  Cicada,  I,  20,  21,  IV,  88,  Supp.,  59 
oattanece.  Phylloxera,  VII,  118 
Cattnia  lieue,  Vm.  178 
Unu»,  Vin,  178 
yuecce,  VIII,  178 
Cattnioidee,  a  proposed  tribe  of  butterflies,  VUI 

179 
Castor-bean  Silkworm,  IV,  112 
Cat  Bird  destroying    Rocky  Mountain  Locust^ 
Vin,  124 
destroying  Canker  Worm,  VT,  27 
Caterpillars  of  the  Vine— The  blue,  VI,  87 
Catoeala,  VIII,  178 

pJutlanga,  III,  166 
Cecidomyia,  Sapp.,  59 

dettruetor,  U,  10, 19,  V,  25,  VII,  27 
Oeeidomyidce,  larval  characters  of;  V,  114 
eeeropia,  Attaeue,  III,  129, 170,  IV,  74. 103, 138 
Hialophora,  IV,  108 
Platytamia,  IV,  108 
Samia,  IV,  103,  Supp.,  55 
Cecropia  Cryptus,  IV,  110 

Silkworm,  IV,  103 
Food-plants,  104 
Larval  Changes,  IV,  106 
Parasites  of;  IV,  107 
Tachina-fly,  IV,  108 
worm,  III,  7 
eeoropim,  Exorieta,  IV,  108,  Supp.,  60 
Ceda^bird  destroying  Canker  Worm,  VI,  27 
eedrorum,  Ampelii,  VI,  27 
Celcena,  I,  68 

egene,  Supp.,  56 
herbimaeula,  1,  86 
ir\fecta,  Supp.,  56 
mureimaeulata,  Supp.,  56 
oblonga,  HI,  136,  Supp.,  75 
renigera,  I.  86,  Supp.,  56 
tubcadene,  Supp.,  56 
eeltii,  Apatura,  VI.  139,  142 
Ceutorhynchue  napi.  III,  11 
ceparum,  Anthomyia,  I,  155,  II,  9 
eercui,  Selandria,  II,  19,  Vn,  27 
Ceratphorue  einctue,  HI,  7,  Vn,  76 
Ctratocampina,  V,  127 
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Oeratopogon,  Sapp.,  59 

cereana,  OaUeria,  I.  166.  II,  10,  Supp.,  57 

(kresa  bubalui,  V,  12,  121 

Ow«M*,  VIII,  178 

0«rthiad(B,  IV,  28 

cervicalit,  Seymnut,  I,  122 

Chctrocampa,  U,  71 

pampinatrix,  II,  71 
Ohalcididm,  V,  88 
OAolotf,  II,  92,  III,  158 

albifrwit,  II,  52,  VUI,  54 
marue,  IV,  109,  110,  123 
Chalcis-fly.  II,  52,  IV,  51,  V.  89 
The  Inflating.  I,  176 
chalybea,  Haltiea,  I,  101,  III,  79.  81,  Supp.,  53 
Chambers,  V.  T.,  on  Cicada,  I,  20,  28 
Change  of  habit.  III,  91 
Chapin,  Oliver,  on  Codling  ^loth.  IV.  26 
charii$,  Bracon,  VII,  75,  Supp.,  75 
Chatterer  of  Carolina  destroying  Canker  Worm, 

Vn,  90 
Ohauliognathut,  IV,  30 

americanui,  Supp.,  53 
marffinatut,  V,  154 
penntylvanieut,  I,  57,  IV,  28,  V, 
154,  Sapp.,  53 
Cheese  Fly.  II,  19,  VII,  27 

Maggot,  II,  10 
OhelyfMTpha,  II,  58,  59 

cribraria,  II,  58 
eh«nopodii,  Hadetuk^  Supp.,  76,  77 
Cherished  Bracon,  VII.  75 
Ohsrmet  pinieortieii,  V,  100 
Cherry-bird  destroying  Canker  Worm,  Vn,  90. 
Chestnut-sided     Warbler      destroying     Canker 

Worm.  VI,  27. 
Chickadee  storing  com  in  cocoons,  IV,  107 

destroying  Canker  Worm,  VI,  27 
Chickweed  Oeometer,  1, 179.    [See  Knotweed] 
Chicago  Times,  article  from,  on  Rocky  Mountain 

Locust,  VIII,  73 
Okicago  Tribune,  articles  from,  on  Rocky  Mount- 
ain Locust,  VII,  155,  VIII,  82,  107 
Child,  A.  J.,  on  Rocky  Mountain  Locust,  VIII,  91 
OhUoMrut  bivxdneru$,  I,  16.  V,  100 
Chinch  Bug.  11. 2, 6, 11, 15, 16, 19, 20, 32, 35, 70, 114,  V, 
12,  19,  62,  VII,  19, 190,  VHE,  22, 120, 
142, 143 
Abstaining  from  the  cultivation  of  the  grains 

upon  which  the  insect  feeds,  VII,  38 
Amount  of  damage  done  by,  II,  28 
Appearance  and  transformations  o^  VII,  20 
Appendix  to  the  article  on,  VII,  51 
Bogus  Chinch  Bug,  II,  31,  V,  112 
Burning  as  remedy  for,  VII,  32 
Cannibal  foes  of,  U,  25 
Destructive  powers  of,  II,  22,  Vn.  24 
Direct  remedies  against.  VII,  31 
False  Chinch  Bug,  V,  111 
Flight  of,  VII,  29 
Food  plants.  VII,  26 
Heavy  rains  destructive  to,  II,  24,  VII,  30 
Importance  of  winter  work   and  combined 

action,  VH,  36 
Injurious  to  stock,  Vn,  43 
Ii^uzlfls  in  Missouri  in  1874.  Vn,  25 


Chinch  Bug— Continued, 
liguries  in  1874.  VH,  24 
Invigorating  the  plant  by  manure,  early  sow* 

ing,  etc.,  vn,  34 
List  of  correspondents  who  made  returns,  Vn, 

51 
Migration  on  foot,  VII,  30 
Mixing  seed  or  protecting  one  plant  by  another « 

VII,34 
Mode  of  reproduction  and  hibernation,  VII,  27 
Natural  enemies,  VII,  38 
Natural  history,  II,  18 
Past  hUtory,  II,  17,  VII,  22 

in  Missouri,  VII,  22 

Possible  remedial  and  preventive  measures 

that  need  farther  and  thorough  trial,  VII, 

41 

Preventing  the  migration  of,  firom  one  field  to 

another,  VII,  35 
Preventive  measures,  VII,  32 
Prognosticating.  Vn,  24 
Questions  answered  by  correspondents,  VII, 

52 
Recapitulation  of  its  natural  history,  II,  36, 

VII.  49 
Remedies  against,  II,  28 
Rolling  as  preventive,  VH,  33 
ITnneoessary  fears,  VII,  44 
Where  the  eggs  are  laid,  VII,  28 
Chipping  Sparrow  desti-oying  Canker  Worm,  VI 

27 
(JhlamyM,  III,  159 

plxcata,  VI,  128,  130 
eldorizan$,  Baris,  III,  11 
OMoropi,  I,  160 

Chronological  history  ef  Periodical  Cicada,  I,  30 
Ohryiobothri$  femorata,  1, 46,  III,  6, VII,  71,  Supp., 
67 
var.  atabamm,  VII,  71 
fasHdiota,  Vn,  71 
letueuri,  VII,  71 
miteUa,  VII,  71 
obicura,  VII,  71 
i-impretaa,  VII,  71 
aemiteulpta,  VII,  71 
$oror,  vn,  71 
Chrytomda,  U,  57,  59,  IH,  45,  Vn,  18 
decemlineata,  VII,  16,  18 
meticulota,  VI,  122 
rhoU,  VI,  122 
ttoUda,  VI,  122 
OhrytomeUdce,  m,  14 
Ohrytopa,  I,  57,  UI,  150,  IV,  45 
eriotofnatis,  1, 123 
iUinoientit,  II,  26,  VII,  39,  40 
plorabunda,  II,  26,  VI,  51,  VII,  40 
taHda,  VH.  106 
Ohrysopt  vittatut,  IL  129 
Cicada,  VI,  37,  VHI,  38 

catfinii,  I,  20,  21,  IV,  33,  Supp.,  59 

pruinota,  1, 27 

i4pt9md€cim,  I,  IP,  19,  20,  II,  19,  IH,  6,  IV, 

31,  vn,  27,  Supp.,  58,  59 
trtdecim,  I,   19.  II,   19,   lU,  6,  VII,   87, 
Supp.,  58,  59 
Cicada,  The  Periodical,  1, 18,  IV,  30 
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Cicada,  U,  181  | 

Cieindela  cireumpicta,  IX,  98 
formota,  IX,  98 
fidgida,  IX,  98 
punetulata,  IX,  98 
pulehra,  IX,  98 
repandOy  VIII,  $2 
setUeUarU,  IX,  98 
sexguttata,  IX,  98 
vidgaritj  IX,  98 
Oineinnaft  Gazette,  article  from,  on  Bocky  Momit- 

ain  Lociut,  IX,  84 
einetta,  Oaratphonu,  in,  7,  VII,  76 

Harpaetor,  J,  114,  VII,  41,  Snpp.,  58 
Tabanui,  U,  129 
eii^dereUa,  Tortriz,  IV,  47,  Sapp.,  82 
Hnerea,  Epieauta,  Snpp.,  54 
Lytta,  1, 97,  Snpp.,  54 
Pietma,  n,  82,  VII,  47 
Xylino,  m,  184, 135,  Snpp.,  75 
ein4reopunetena,  ElaehUta,  VI,  138 
eirurota,  Xylina,  III,  136,  Sapp.,  75 
einffulatut,  Oneideres,  III,  6 
eireumeinctut^  PeriUui,  IV,  19 
Oi«A«ronte  regalit,  UI,  151,  IV,  129,  V,  141 
dandsitina,  Noctua,  1,  79,  Sapp.,  55 
Clandestine  Ow]e^moth,  I,  79 
Clark,  Rnftis,  Machine  for  destroying  Locasts,  i 
Vin,  129  I 

Clark,  William  H..  on  Bocky  Mountain  Locast,  ! 
IX,  74  I 

Classification  of  insects,  V,  8  I 

Classification,  remarks  on,  I,  98,  99,  II,  71,  m,  94,   I 
95,  96,  133,  143,  IV,  46,  V,  9,  VII,  143, 170,  Vm, 
170,  178,  179 
elavata,  Deloyaia,  II,  57,  Sapp..  54 
Claxton  Sc  Stevens,  Corcolio  Catcher  of,  m,  22       i 
Clelland,  J.  L.,  on  Bocky  Mountain  Locust,  IX,  73  ' 
Clemens,  Dr.  B.,  description  by,  of  CaUimorpha  ' 

/tt{rtco«to,  m,  133 
Oleonymut  elitiocampce,  III,  120 
Olerus  apiarus,  VI,  101 
Cleveland  StroXd,  article  from,  on  Grape* vines,  V, 

5a 
Climbing  cut- worms,  I,  76 
Oliiiocampa  americana,  n,  7,  m,  117,  V,  56 
diistria,  Snpp.,  55 

sylvatiea,  U,  7,  37,  HI,  121,  IV,  41, 
Sapp.,  55 
eliiioeampce,  Cleonymus,  III,  120 
SemioUUut,  III,  120 
Cloitera  americana,  II,  19,  VII,  27 
Clothes  Moth,  n,  10 
Clover-hay  Worm,  VI,  102 
Natural  History,  VI,  105 
Bemedies,  VI,  105 
Clover  Worms,  VI,  103 

in  the  State  of  New  York,  VI,  104 
Clubbed  Tortoise-beetle,  II,  56,  57 
Clumsy  Locust,  VIII,  148 
eiymene,  Callimorpha,  HI,  134 
Clythra,  VI,  128,  130 
elyton,  Apatura.  VL  142,  145 
Clytus pichiM,ZlI,  7,  VI,  101 
Cnethoeampa  procettionta,  V,  126 
enotu*,  Otue,  II,  71 


Cobalt,  for  Potato-beetle,  IV,  14 
Coccida:,  U,  15,  V,  16,  92,  VI,  33 
OoeeineOa,  VI,  51 

munda,  II,  25,  VII,  39,  Snpp.,  52 
novemnotata,  1, 112 
picta,  V,  101,  Sapp.,  52 
CoccinelUdm,  V.  11, 27 
Coecotorus,  Sapp.,  54 
Coccus  adonidum.  III,  96,  V,  80 
cacti,  V,  18 
lacca,V,  18 
Coeeyzut  amerieantit.  III,  121 

erythrophthalmut,  III,  121,  VI,  27 
Cochineal,  IV,  84,  V.  18 
Coehyht  hiiaratia,  1, 175,  II,  135 
eoohranii,  Agrotis,  1, 74,  Snpp.,  76,  77 
Cochran,  J.  W.,  on  Dark-sided  Cut- worm,  1, 75 

on  Climbing  cut- worms,  1, 69 
Cochran  Bnstic,  1, 74 
Cocklebar  Sphenophorus,  m,  60 
Cockroach,  II,  10,  V,  14 
Cocoon,  issuing  of  moth  from,  IV,  105, 127 
Codling  Moth.  1, 62,  II,  6, 10,  HI,  32, 101, 118,  IV,  22, 
27, 48,  V,  26, 47,  VI,  9 
Again,  IV,  22 

Attacks  peaches,  IV,  22,  V,  49 
Best  kind  of  bandage  for.  IV,  23 
False  doctrines  about,  V,  51 
Fires,  lights,  bottles  of  liquid  as  remedies, 

IV,  27 
Found  in  California,  V,  49 
Jarring  as  remedy,  IV,  25,  V,  48 
Natural  enemies  of,  IV,  28,  V,  49 
New  methods  of  trapping,  IV,  23 
Bemedies  for,  1, 65,  IV,  25,  V,  48 
Sweetened  water  as  remedy  for,  IV,  138 
Time  of  year  that  the  first  moths  appear, 

IV,  22 
Wier's  Trap,  IV.  23,  V,  47,  VI,  10 
Coeliode$  inaqualU,  1, 128,  III,  60,  Sapp.,  64 
Colatpii  barbara.  III,  82 
brunnea,  III,  82 

Jlavida,  III,  44, 68, 81, 84,  IV,  84,  V,  108 
iuilla,  lU,  82 
Colby,  Lewis,  on  Locast  ravages,  VII,  168 
Cole,  M.,  on  Phylloxera,  Vm,  166 
Coleoptera,  classification  of;  V,  10 

preparing  oC  for  cabinet,  V,  84 
Collecting  insects,  V,  29 
Colman'e  Rural  World,  article  from,  onPhyUozera, 

VI,83,84 
Colorado  Farmer,  article  from,  on  Bocky  Mount- 
ain Locust,  Vin,  84, 156,  IX,  62 
Colorado  Locust,  VTI,  188 

Colorado  Potato-beetle,  I,  101,  102,  II,  6,  19. 25. 32, 
59,  111,80, 98,  IV,  5,  V,  26, 52, 62,  VI,  11,  17, 18 
Vn.  1, 29, 39,  VIII,  1, 137,  IX,  17, 34 
Alarm  about  it  abroad,  Vn,  3 
Amount  of  damage  caused  by  it  in  Missouri 

IV.  7 
An  addition  to  its  natural  enemies,  IX  40 
Area  invaded  by,  IX,  38 
Arsenious  acid  as  remedy,  IV,  14 
Artificial  remedies  for,  I,  116 
Best  means  of  fighting  it,  HI,  97 
Bichromate  of  potash  as  remedy,  IV,  14 
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Colorado  Potato-beetle— Continaed. 
Bogus  experiment*,  III,  100 
Carbolate  of  lime  as  remedy,  lY,  14 
Causes  which  limit  the  spread  of,  IX,  38 
Dog-fennel  as  remedy,  IV,  15 
Damage  daring  the  year  1875,  YIH,  1 
Enemies  of;  I,  111,  112, 113, 114,  115,  IV,  18,  V, 

52,  VIII.3.IX,40 
Farther  experience  with  Paris  green,  vm,  5 
Gray's  Improved  Sprinkler,  VII,  15 
Hellebore  as  remedy,  IV,  14 
How  it  affected  the  price  of  potatoes,  IX,  39 
How  it  traveled,  IX,  37 
Is  it  poisonous  ?  VII,  6 

It  iMMses  the  winter  in  the  beetle  state,  VII,  14 
It  reaches  the  Atlantic,  VII,  1 
It  spreads,  bat  does  not  travel  in  the  sense  of 

leaving  one  district  for  another,  IV,  9 
Its  habits,  1, 107 
Its  hibernation,  IV,  11 
Ite  ii^uries  in  1871,  IV,  5 
Its  introduction  to  Europe,  IX,  43 
Its  past  history  and  future  progress,  1, 101 
Its  progress  eastward,  V,  52,  VI,  12 
Its  scientiacname,  vm,  2 
Machine  for  sweeping  it  off  vines,  VIII,  4 
Mandrake  or  May-apple  as  remedy,  FV,  15 
Mechanical  means  of  destroying,  IV,  15,  VI,  14 
Modification  it  has  undergone  in  habits,  IX,  40 
Native  home  of,  vm,  8 
Natural  checks  increasing,  m,  100 
Natural  remedies,  1, 109 

Hew  food  phuits  of,  IV,  10,  V.  52,  VI,  11,  VH,  14 
New  means  of  destruction,  VII,  15 
New  territory  invaded,  IV,  8 
Occurrence  in  the  Atlantic  States,  VIII,  1 
Parasite  of,  I,  111 
Paris  green  as  remedy,  HI,  99,  IV,  U,  V,  52,  VI, 

livII,8,VIII.3 
Peck's  Spray  Machine,  vm,  4 
Placard  published  by  the  German  Govern- 
ment, IX,  44 
Poisonous  qualities  of,  Vm,  U 
Potato  Pest  Poison  as  remedy,  IX,  45 
Powdered  Hellebore  as  remedy,  IV,  14 
Preparing  for  it  in  Europe,  YI,  15 
Kate  at  which  it  traveled,  I^  37 
Bemedies  for,  1, 109,  116,  III,  99,  IV.  11. 13, 14, 

15,  V,  52,  VI,  13,  VII,  3, 7,  8,  VHI,  3,  IX,  45 
Spread  of  the  insect  during  the  year  1876,  IX,  34 
Sulphate  of  copper  as  remedy,  IV,  14 
The  beetle  eaU  as  well  as  the  larva,  YII,  14 
The  Bogus  Colorado  potato-beetle,  1, 1^5 
The  proper  scientific  name  of  the  beetle,  YII,  16 
The  true  remedy,  III,  101 
Use  of  straw  as  a  preventive,  VIII,  4 

Colorado  Potato  Bug  (see  Colorado  Potato-beetle). 

Colorado,  Rocky  Moantain  Locust  in,  YIII,  84, 
IX,  62 

Columbia,  8amia,  IV,  107,  111,  128,  Supp.,  55 

eomma^  Lmieania,  VIII,  43 

commelirue,  Prodenia,  1, 88,  HI,  13.  Supp.,  56 

Commission,  National  Entomological  VIII,  133 

Common  Currant  Plant-louse,  IX,  2 
Flesh-fly,  VII,  180,  IX,  95 
May  Beetle,  UI,  8 


Common  Pruner,  III,  6 

Quail  destroying  Chinch  Bug,  n,  28 
Yellow  Bear,  m,  67 
eommunii,  Jfelanotui,  m,  6 
eompta,  Oeta,  1, 151,  Supp.,  58 

PaeeUopUra,  1, 152 
eomptanOy  Anehylopera,  1, 143 

PhoxopUris,  Supp.,  57 
eoneavum,  Platjfphyttum,  V,  124,  YI,  167 
conehiformU,  Atpidiotxts,  I,  7,  II,  9,  10,  III,  93, 

Supp.,  86 
OonchylU  ambigutUa,  Supp.,  57 
Cone-like  willow-gall.  VI.  155 
conformiiy  Xylina,  m.  136,  Supp.,  75 
oonieo,  Phylloxera,  VU,  118 
conieut,  JlhynchiUi,  IH,  11 
Conoeephalus,  VI,  155 
eonotracheli,  Porizon,  IH,  28,  Supp.,  64 
Conotrctehelut,  V,  154 

eratcBgi,  m,  85, 89 
juglandit,  Supp.,  54 
nenuphar,  I.  50,  III,  11,  28,  127, 
Supp.,  54,  6S,  68 
conquUitor,  Pimpla,  rv,48 
eonsocietta,  Aerobatit,  IV,  45 
eompena,  Amphipyra,  III,  75,  Supp.,  75 
Consumptive  Lace- wing,  VU,  106 
CofUoput  virent,  VI,  27 
contraeta,  Meracantha,  YI.  118 
contractUis,  Hoplophora,  VI,  54 
eoncergens,  Hippodatnia,  1, 112 
Convergent  Lady-bird,  1, 112 
eonvoltUeUa,  MyeloU,  Supp.,  57 
Zophodia,  Supp.,  57 
Copper,  sulphate  ot  for  Potato-beetle,  lY,  14 
Coptocyda,  II,  58, 59, 68,  Supp.,  53, 54 
auriehalcea,  Supp.,  58 
gutVaOa,  Supp.,  53 
Coral- winged  Locust,  VIH,  104 
Cortut  linearis,  II,  113 

trietie,  1, 113,  H,  31,  YII,  4^  Sapp.,  58 
Corimelwna  lateralit,  II,  85 

pulicaria,  II,  88,  YII,  48 
unicolor,  II,  35 
Comaby,  Samuel,  on  Silkworms,  IV,  101 
Com  Anthomyia,  1, 155 
Cut- worm,  1, 87 
Maggot,  1, 154 
Rustic,  1, 81 
Sphenophorus,  III,  59 
Worm,  in,  45, 104, 105,  111 
comutue,  Corydalvs,  Y,  143,  IX,  125,  Supp.,  68 

Paesalus,  IV,  139, 140 
Oorpodaeus  purpureus,  VI,  27 
Corydalus  eomutue,  V,  143,  IX,  125,  Supp.,  63 
Corynetee  ruJipM,  VI,  96, 101 

violaceue,  VI,  101 
Coscinoptera  dominicana,  VI,  127 
Cottus,  VIII,  177 
costalie,  Asopia,  VI,  102 
Tabamie,  II,  128 
Cotalpa  lanigera,  V,  10 
Cotton  Army-worm.  II,  41,  VIII,  23 
Boll- worm,  III,  111 
moth,  II,  40 

Position  of  when  alighting,  YI,  24 
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Cotton  Worm,  H,  38,  III,  105. T,  19, 68,  VI,  17,  VH,  9 
Hibernation  of,  YI,  22 
Nataral  enemies  of,  VI,  23 
Paris  green  as  remedy,  VI,  20 
Bange  ot  VI,  23 
worms,  n,  37 
Cottonwood  Dagger,  II,  119 

Gall  plant-loose,  1, 120 
Country  QenUemaUy  article  fh>m,  ou  Apple  Worm 
remedy,  V,  48 
article  firom,  on  Clover  "Worm, 

VI,  104 
article  firom,  on  Curcalio,  IV, 

26 
article  from,   on  Grape-vine 

Colaspis,  m,  82 
article  firom,  on  Locusts,  Vil, 

172,  Vm,  152 
article  tram,  on  Phylloxera, 

V,59.VI,82 
article  firom,  on  Potato-beetle* 

1,111 
article  fh>m.  on  Tent-caterpil- 
lar, in,  125 
Connty  reports  (Mo.)  on  Rocky  Mountain  Locost, 

IX,  68 
OraJbro  iHrpieola,  IX,  95,  Sapp.,  89 
croftro,  VetpOt  IV,  22 
Cranberry-weevil,  HI,  60 

Crandall,  O.  A.,  on  Rocky  Mountain  Locust,  IX,  74 
Crane-flies,  1, 180,  n,  132 
crantor,  Pholut^  U,  74 
Sphinx,  n,  74 
Craponiut,  Snpp.,  54 
craZmgiy  Conotraehelua,  m,  35, 39 
Crotopom  lunatus,  m,  10 
Cream  Callimorpha,  III.  183 
Creepers  destroying  Codling  Moth,  IV,  28 

Black  and    'White,  destroying  Canker 
Worms,  VI,  27 
Creighton,  Samuel,  In8ec^dest^oyer  invented  by, 

IV,15 
erettonii,  Hemitdes,  1, 177,  Supp.,  65 
Craig,  Wm.  G.  M.,  on  Rocky  Mountain  Locust,  IX, 

73 
eribraria,  ChelymorpJia,  U,  68 
Crickets  (OryUida),  V,  14,  VI,  154 
erinUuM,  Myiarehui,  Vni,  124 
Orioeerii  atpwagi,  II,  10, 13, 19,  VII,  5 

mtrdigera,  II,  58 
Croton  Bug,  II,  10 
Crow  destroying  Katydid,  VI,  162 

Potato-beetles,  VIII,  3 
Crow,  J.  H.,  on  Rocky  Mountain  Locust,  IX,  72 
Crow  Blackbird  destroying  Canker  Worms,  VI,  27 
Codling  Moths,  FV,  28 
Locusts,  vm,  124 
Pea-weevils,  III,  50 
Crown-borer  of  the  Strawberry,  III,  44, 83 
erueiata^  Cowtuia,  II,  63 
eruesferarum,  PluteOa,  U,  10,  IV,  36 
Crostacea,  a  class  of  Segmented  animals,  V,  6, 7 
Oryptoblabei  bittriga,  IV,  46,  Supp.,  87 
Oryptoeephaitu,  VI,  128, 180 
Oryptut  0Xtremat%s,  TV,  110,  HI,  123,  Supp.,  52 
graUator,  VU,  75 
inquUitor,  1, 150 


j   Cryptui  nunciiig,  IV,  110,  111,  123,  Supp.,  52 

»amue,  IV,  1 10,  111,  Supp.,  52 
!  imithii,  IV,  111 

I   Ctenucha  americana,  II,  85 

I  Cuckoo,  Yellow-billed,  destroying  Canker  Worm, 
I  VI,27 

I  Locusts,  vm, 

I  124 

I  Cucumber-beetle,  1, 100, 11, 62, 65 
I  flea-beetle,  1, 101,  II,  57,  V,  112 

cucumeriM,  HaUi4^,  1, 101,  II,  57,  Supp.,  53 
curua,  Hyphantria,  Supp.,  55 
CurcuUo,  n,  11, 16, 92,  III,  13, 16, 25. 29,  V,  22 
Apple,  III,  29 

Natural  history  of,  HI,  30 
Remedies  for.  III.  34 
Catcher,  Hooten's,  HI,  23 

Hull's,  III,  19,  V,  25 
Ward's,  III,  20 
Grape,  1, 128,  III,  60 
Grape-cane  GaU,  1, 131 
Grape-seed,  1, 129 
Plum,  1, 50,  ni,  11 
Enemies  of,  1, 57 
Parasites  of,  m,  24 
Points  in  its  natural  history,  1, 50,  m, 

11 
Remedies  for,  1, 60,  IH,  15 
Quince,  III,  35 
Ourculwnid^B,  characteristics  of  in,  9 

creaking  noise  produced  by,  m,  14 
eureulionit,  Sigalphut,  III,  25, 27.  Supp.,  67 
cueurbitce,  JSgeria,  II,  64 
Currant  Aphis,  VI,  46 

Fruit. worm,  1, 140 
PlanMonse,  II.  10 
-stem  Borer,  VI,  108 
Currant  Worm,  II,  8, 9, 96,  IV,  14,  IX,  1 
the  imported,  IX,  7 
the  native,  IX,  23 
fly,  IX,  19 
Cursoria,  a  section  of  Orthoptera,  V,  14 
cur»07ria,  Agrotis,  1, 78 
curvicauda,  Phaneroptera,  VI,  164 
Curvirostra  leueoptera,  VI,  27 
CiUerebra,  III,  150 

canieuH,  1, 164 
Cut- worm  lion,  1, 90 

The  climbing,  1, 69, 76 
The  Dark-sided,  1, 74 
The  Dingy,  1,82 
The  Glassy,  1, 83 
The  Greasy,  I,  80 
The  small  White  BriaUy,  1, 86 
The  Speckled,  1, 84 
The  Variegated,  1, 72 
The  Western  Striped,  1, 81 
The  Wheat,  1, 87 
The  W-marked.  1, 79 
Cut-worms,  1, 67,  II,  16, 45,  m,  6 

Natural  history  of  twelve  distinct  species,  I,  97 
Remedies  against,  1, 89, 90 
eyanea,  Oyanopiza,  VT,  27 
Oyanopiza  eyaMa,  VI,  27 
Oyelon«da  tanguinea,  Supp.,  52 
Cylindrical  Orthosoma,  1, 126,  II,  91 
cylindrieum,  Orthotoma,  I,  124,  II,  87 
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Oylleiu  pictus.  TI,  101 

Cyllocoris  scuUUatut,  V,  154 

CynipieUe,  VI.  70 

Oynip$,  II,  135 

gaXke-tinetoriat,  V,  18 
qxterctu-tieieulata,  Supp.,  59 
qwrcu9'\iMni9,  I,  14 
qtiereu$-9pongi/ica.  I,  14 

cynoMbana,  (SpUonota),  Sapp.,  57 

Cynthia,  AUaeut,  III.  170,  IV,  74,  112.  138 
Samia,  IV,  112 

Cynthia  cardtU,  IH,  151,  IV,  12J) 

CyrtophyUui,  V,  123 


Daetylopiut  longi*pinits,  IV,  70,  VI,  63 
Dactyloiphmra,  III,  93.  94 

caryae-magnum,  VII.  U7 
caryce-temen,  VII,  117 
earyeB^eptum,  VII,  117 
eonumm,  VII,  118 
conv/erum,  Vn,  118 
deprettum,  VII,  118 
foreatum,  VII,  118 
firlo6o#um,  VII.  117 
hemUpherieum,  VII,  117 
«ptiio»um,  VII,  118 
•ubMiptieum,  VII,  117 
rit(A>K«,  I,  13 
Daetylotphceridm,  III,  85,  VI,  31 
Dade  County  Advocate,  article  from,   on  Rocky 

Monntain  Locast.  VIII,  68 
Daggy,  E.,  on  False  Army-worm,  III,  112 

on  Apple  Curcullo,  III,  33 
Dakota,  Rocky  Mountain  Locust  in,  vni,  85,  IX, 

50 
Dakruma  turbatella,  Supp.,  57 
Danaie,  H,  125.  HI,  161,  168,  169,  V,  146 

arckippue.  III,  143,  167,  IV,  129,  V,  149, 

Snpp.,  55 
berenice.  III,  143 
erippw.  III,  143 
Daphne  pandorus,  II,  76 
Darapta  myron,  II,  71 
Bark-aided  Cut-worm,  I.  74 

tipped  Anomalon,  IX,  53 
Dart-bearing  Rustic,  I,  82 
Darwin,  Cliarles,  on  Evolution,  III,  172,  173 
Darwinism,  argument  in  favor  of,  III,  173 
Datana  minietra.  III,  124,  127,  129,  IV,  129 
Davis,  G.  E.,  on  Rocky  Mountain  Locust,  Vn,  154 
Dawson,  G.  M.,  on  Rooky  Mountain  Locust,  VII, 

155,  IX,  78 
Dean^  J.  J.,  on  Colorado  Potato-beetle,  VIII,  2 
deeemlineata,  Chrytomela,  VII,  18 

Doryphora,  I,  101,  103,  IV,  8,  VI,  12, 
18,  VII,  1,  16,  18 
Doer  Fly,  V,  127 
De£akaugh,  David,  report  on  Rocky  Mountain 

Locust,  IX,  70 
Definition  of  Entomology,  V,  5 
Deftinctionation  of  special  part^  in  the  imported 

Carrant  Worm,  IX,  19 
DeiUphiialineata,  HI,  140 
Deiapeia  bella,  V,  11 
Delicate  Long-sting,  V,  50 


Delay ala.  II,  59 

davata,  II,  57,  Supp.,  54 
Dendroica  ofetiva,  VI,  27 
discolor,  VI,  27 
maculoia,  VI.  27 
penneylvaniea,  VI,  27 
ttriata,  VL  27 
Departm^^nt  of  Agriculture,   inetliciency  of,  VII 

(preface,  p.  5k 
depreina,  PkyUoxera,  VII,  118 
DermaUicktu,  V,  87 
Dertnestei,  IV,  97,  V,  41 

lardaritie,  VI,  100 
De»mia  mactUalie,  III,  61 
Descriptive  entomology,  comments  on,  III,  123 
Destination  of  departing  Locusts.  VIII,  107 
Destitution  in  Missouri  from  Locust  iAJuries,  VLU, 

91 
Destructive  powers  of  the  Chinch  Bug,  II,  22 
destructor,  Ceeidomyia,  II,  10, 19,  VII,  27 
Xytiue,  VII,  190,  Supp.,  84, 85 
Devastating  Dart,  1, 83 
devastator,  Agrotit,  1, 83,  Supp.,  56 
Devil's  Riding-horse,  1, 169 
Diabrotica  oittata,  1, 100,  II.  62, 64,  III,  6 

i2'punctata,  II,  66 
diadema,  Sinea,  Supp.,  58 
diana.  Argynnit,  III,  09, 171 
Diaspides.  a  subfamily  of  Ooecidm,  V,  92 
Diaspit,  V,  91,  Supp.,  60 

ostrec^ormis,  Supp.,  60 
diaetrophi,  Eurytoma,  Supp.,  68 
Dictyoptera,  a  division  of  Neuroptera,  V,  14 
Differential  Locust,  VII,  124, 173,  VIII,  150, 153 

eggs  of.  VIII.  154 
differentinlie,  CalopUnut,  VII,  124, 173 
Digger  Wasp,  n,  106,  HI,  8,  VII,  174 
dilatatxte,  Velleius,IY,22 
Dimera,  a  division  of  Homoptera,  V,  13 
dimidiatne,  Micropue,  VII.  22 
Diminished  Pezomachus,  II,  52.  VIII,  54 
Dimorphism  in  butterflies.  III,  165 
locusts,  VIII.  115 
Prionus,  II,  90 
Dinarda,  IV,  22 
Dingy  Cut-worm,  1, 82 
Diplosit  tritici,  11, 10 
Diptera,  classittcation  of,  V,  13 
discoideut,  Bruehue,  III,  45 
discolor,  Dendroica,  VI,  27 
Diseases  of  Mulberry  Silkworm,  IV,  87 
Disippus  Butterfly,  n,  125,  III,  153, 168, 169 
Description  of  mature  larva,  III,  154 
Description  of  the  egg,  HI,  154 
Parasites  of.  III.  157 
Winter  quarters  of,  HI,  155 
Miorogaster,  m,  158 
disippus,  lAmenitis,  III,  153, 163, 169, 171,  Supp.,  66 

Xymphalis,  II.  125 
dispar,  Hypogymna,  II,  10 
diastria,  Clisiocampa,  Supp.,  55 
distinctus,  Passalus,  IV,  141 
Dixon,  F.  M.,  on  Army  Worm,  VIII,  39 
Dodge.  C  R.,  on  Rocky  Mountain  Loc  ls^  VII,  164, 

Vni,  173 
Dolichonyz  orytivorus,  VI,  27,  VIII,  52 
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domestiea,  Mmca,  IT,  10 
Domestication  of  insecta,  lY,  85 
dominicana,  Coteiiu^Ura,  YI,  127 
Dominican  Caae-bearer,  VI,  127 
Dopf,  J.  D.,  on  Canker  Worms,  II,  98 

on  Rocky  Mountain  Locust,  IX,  68 
Dorr,  B.  L.,  on  Grape-vine  Tomato-gall,  V,  118 
dorsaium,  PhtUangiutn,  IV,  17 
Doryphora  eoncatenata,  VIII,  2 

lO-lineata,  1, 101, 103,  IV,  8,  VI,  12,  18, 

VII,  1, 16. 18,  VIII,  1,  IX.  34, 43 
juncta,  1, 103, 105,  VII,  18.  IX.  39,  43 
melanothorax,  Vm,  10 
undeeinUineata,  VIU,  10 
doryphorcB,  LydeUa,  I,  111,  IV,  6,  Supp.,  88 
Dotted-lejtged  Plant-bug,  IV,  19 
Doaglass,  J.  B.,  on  Army  Worm,  Vm.  39 
Downy  Woodpecker  destroying  Canker  Worms, 

IV,  28,  VI,  28 
J>oxocopa,  VI,  142 

Dragon  Flies  as  enemies  of  Cicada,  I,  26 
DratUria,  vm,  178 
Drop  Worm,  1, 147 
Dryoeampa  rvbieunda.  III,  123,  V,  137 

Larval  changes  of^  V,  138 
Natural  enemies  of,  V,  139 
Remedies  for,  V,  140 
tenatoria.  III,  123,  IV,  41 
tUgma,  ID,  123,  IV,  41,  V,  141 
Dujardinii,  Hypoput,  VI,  53 
Dung-beetles,  creaking  noise  made  by,  m,  14 

-carriers,  n,  58,  VI,  128 
Dnnkley,  B.  F.,  on  Rocky  Mountain  Locust,  Vm, 

149 
Dunlap,  M.  L.,  on  Rocky  Mountain  Locust,  VII, 

165 
Dunn,  William,  on  Rocky  Mountain  Locust,  VII, 

152,  IX,  118 
duodeeimpuncUUa,  DiabroHea,  II,  66 
Dnrand,  J.  B.,  on  Rocky  Mountain  Locust,  Vm, 

63 
Duties  of  State  Entomologist,  V,  27 
Dwarf  Trogosita,  III,  6 
Dye,  A-  A.,  on  Rooky  Mountain  Locust,  IX,  69, 117 

Dr.  A.  H.,  on  Army  Worm,  Vm,  39 
Dyer,  D.  P.,  on  Army  Worm,  Vm,  39 

Eir-fly,  n,  129 

Early,  Sam.  H.  T.,  on  White  Grub  fungus,  1, 158 

Earwigs,  characteristics  of,  V,  16 

East  India  ants,  III,  8 

sehinopus,  Tyroglypkut,  VII,  106 

Economic  entomology,  importance  of,  V,  18,  Vn 
(preface,  p.  4). 

Ecpantheria  scribonia,  IV,  141,  143 

Eetobia  germaniea,  IT.  10 

Eddleston  &  Williams,  manufacturers  of  fine  ento- 
mological pins,  V,  35 

Edwards,  C.  R.,  on  Broad-necked  PrioDus,  11,  88 

egens,  Celcena,  Supp.,  50 

EggbursterofCorydalus,  IX,  127 

Egg-guide,  IX,  87 

Egg  of  Abbott's  Pino  Worm,  IX,  31 
Apple  Curculio,  III,  31 
Archippus  Butterfly,  III,  144 


Egg  of  Beautiful  Wood  Nymph,  VI,  89 
Broad-necked  Prionos,  V,  56 
Broad-winged  Katydid,  V,  123 
Chinch-Bug,  II,  21,  VII,  21 
Common  May  Beetle,  V,  55 
Cotton  Worm,  II,  38 
Disippus  Butterfly,  m,  153 
Dominican  Case-bearer,  VI,  128 
Flat-headed  Apple-tree  Borer,  VII,  73 
Gooseberry  Span-worm,  IX,  4 
Homed  Paasalus,  V,  55 
Imported  Curruit-worm,  IX  10 
Mulberry  Silkworm,  movements  of^  IV, 

86 
Native  Currant  Worm.  IX,  25 
Narrow- winged  Katydid,  V,  124 
Oblong- winged  Katydid,  V,  123 
Oeta  compUf,  Supp.,  58 
Pea-weevil,  III,  47 
Strawberry  Worm,  IX,  28 
Yucca  Borer.  VIII,  174 
Eggs  in  Canes  and  Twigs,  V,  119 

of  the  American  Tent-caterpiller.ni,  118,  V 
56 
Army  Worm  Moth,  Vm,  34, 183,  184 
When  hiid,  VIII,  40,  182,  183 
Where  laid,  11,  48,  VHI,  34,  182 
Belottoma  grandis,  IX,  128 
Buffalo  Tree-hopper,  V,  121 
Canker  Worms,  II,  94,  Vn,  82,  84,  8ft 

Vni,  13 
Chinch-Bug,  VII  21 
Differential  Locust,  Vm,  154 
Frosted  Llghtuiug-hopper,  V,  122 
Grape  Phylloxera,  IV,  59,  VI,  34, 38, 41, 

92. 98,  vm,  158 
Harlequin  Cabbage  Bug,  IV,  37 
Hackberry  Butterflies,  VI,  139, 141, 14S 
Jumping  Sumach  Beetle,  VI,  120, 121* 
Jumping  Tree-hopper,  V,  119 
ManHt  Carolina^  1, 170 
(Eeanthut  laHp^nnit,  V,  119,  Supp.,  80 
Orchaimum,  V,  123 
Oroeharit  ioltator^  Supp-,  62 
Periodical  Cicada,  I,  25 
Rocky  Mountain  Locust,  VU,  122 
Effects    of   burying  at   different 

depths,  IX,  104 
Effects  of  exposure  to  air,  IX,  104 
Effects  of  ft'eezing  and  thawing 

on,  IX,  99 
Effects  of  moisture  on,  IX,  101 
Experiments  with,  IX,  99 
Huw  laid,  IX,  86 
Snowy  Tree-cricket,  V,  120 
Ten^cate^pillar  of  the  Forest,  II,  122 
Tortoise  Beetles,  II,  60,  Supp.,  53 
Unknown  Tree-hopper,  V,  122 
Wheat-head  Army  Worm,  IX,  55 
Egg-Mass  of  Hellgrammite,  IX,  120 

Rocky  Mountain  Locust,  Philosophy 
of.  IX,  87 
Egg-Parasite,  the  Anthomyia,  IX,  92 
egle,  Euehcetes,  I,  139,  III,  133,  IV,  41 
Eight-spotted  Forester,  I.  136,  II,  83,  8C,  VI,  94 
ElachUta  einereopunctella,  VI,  138 
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Slaphidion  paraUelum,  III,  6,  IV,  54 

viUomm,  III,  6 
JBlaphnu  nueariut.  Till,  52 
Elliott,  F.  R.,  on  dying  of  Grape- vines,  Y,  59 
Elm  LeafbeeUc.  II.  10.  VII.  5 

Scolytns,  V,  107 
Elm-tree  Loase,  1. 123 
Elongate  Gronnd'beetle,  1, 115 
elongatut,  PaHmaehxtt,  1, 115,  VIII.  52 
Elytra  of  Coleoptera,  characteristics  of,  V.  10 
Emery,  H.  D.,  on  Climbing  Cut- worm,  1, 77 

Bocky  Hoontain  Locust,  VII,  138 
Smmenadia  pectiiuUa,  VI,  125 
Smphytus  nuieulatu9,  IX,  27 
JBmpidonax  minimtity  VI,  27 
BmprtHa  itimulea^  V,  120 
Bndropia  armtUaria,  IX,  7 
Engftlmann,  Dr.  O.,  on  the  Grape- vinea  of  the  U. 
S.,  IV,  60,  VI.  70 
on  Locusts,  IX,  84 
Bngelmann,  Theod.,  on  Grape-vine  grafting,  VI,  80 
on  Raspberry  Root-borer,  VI, 
112 
Entomological  collecting  instmments,  V,  '29 

Commission,  argument  in  favor  of 
creating,  VII  (preface,  p.  5),  VIII, 
134. 137 
pins,  V,  34 
Entomologist,  duties  of  a  SUte,  V,  27 
Entomology,  definition  of.  V.  5 
Economic  importance  of,  V,  18 
Importance  of,  as  a  study,  V,  17 
Its  advancement,  V,  5 
Its  relations  to  agriculture,  V,  5 
Progress  of  economic,  V,  19 
Entomophaga,  a  subsection  of  Hymenoptera,  V,  10 
Entomophilous  plants  T,  152 
•ntomophagui,  Tyroglffphus^  VI,  52 
Entomotaxy,  V.  34 
Eparffyriu9  Htyrtu,  VIII,  173 
ephemert^ormU,  Thyridopteryx,  1, 147 
Sph^ttia  Mi^  IX,  31 
EphiaitM,  1, 178 

notarid<i,  IX,  98 
JjmMBrruf /otiax,  m,  58 

f&rmidolotiu,  HI,  58 
imbrieatuM^  111,58 
vodotttf,  ni,  58 
EpieauUi  einerea,  Snpp.,  54 

ptntylvtmiciiy  Sapp.,  54 
Epiiachna  boredlU,  IV,  18 
Bpimenis,  the  Grape-vine,  VI,  87 
epimenit,  Ptyehomorpha,  III,  «3,  W,  VI,  87, 88, 90, 95 
EpUrix,  Supp.,  53 
Eragrottii  poctoidet,  VIII,  122 
Erax,  n,  122, 123 

boMtardii,  II,  124,  IX,  98 
lictor,  II,  124 
taUtcens,  II,  124 
Eriosoma,  VII.  97 

lanigera,  1, 121,  III,  95,  IV,  69,  VI.  63 
pyn,  I,  118,  III,  5,  95,  96,  YJ,  37,  IX,  43, 

Supp.,  59, 87 
rUeyi,  Supp.,  87 
tdmi,  1, 123,  Supp.,  87 
erio9omatU,  Chryiopa,  1, 123 
eripput,  Danai$,  III,  143 


EromophUa  eomuta^  IX.  91 

Erwin,  J.  L.,  on  Fall  Army- worm,  III,  110 

Eryeinidce^  VI,  138 

ErynnU  aloKX,  VIII.  182 

malvarum,  Yni,  182 
Erytipfu,  V,  70 

erythrocephaltu,  Melanerpes,  VIII,  124 
erythroeertu,  Bruehui,  III,  55, 56,  Supp.,  70 
erythrophthalmut,  Ooccyzut,  HI,  121,  VI,  27. 
Euchatet  egU,  1, 139,  m.  133,  IV,  41 
EucUa,  VI,  140 

pwnulata^  V,  126 
querceti,  V,  126 
Eudemit,  Supp.,  57 

botrana^  Supp.,  57 
Eudryat  brevipennit,  VI,  91 

grata,  1, 136,  II,  83,  VI,  88, 89, 95 
unio,  1, 186^  II.  83,  III,  63,  VI,  90. 92, 95^ 
Eufttehia  ribearia,  IX.  3 
EtUophui,  IV,  51 
Eumene*  fraUma,  II,  103 
Eunemoria  gracUariOy  Supp.,  79 
Eupelmides,  Supp.,  62 
Eupehnuit  VI,  162,  Supp.,  52 
Euphanetsa  mendica,  IX,  6 
Euplexoptera,  V,  16 
Euptalit  minuta,  VI,  113, 117 
Europe,  American  plants  and  insects  acclimated 

in.  IX,  43 
European  Cattle  Breete-fly,  II,  129 
Cock-chafer,  1, 157 
Meal  Worm,  IX,  43 
Oak  Phylloxera,  VI,  46, 64,  VIH,  158' 
Euryomia  inda,  III.  6 

melanehoUca,  III,  6,  V,  154 
Euryptychia,  II.  184 

icUigntana,  II.  134,  Supp.,  5T 
Eurytoma,  1, 52 

bolteri,  1, 177,  Supp.,  68 
diastrophi,  Supp.,  68 
Eurytomide*,  Supp.,  68 
Eusehemon  JtaJUHa,  YIII.  170  » 

EusehUtus  punetipes,  1, 118,  IV,  19, 20,  Y,  12,  Supp.. 
58 
variolaritu,  Supp.,  58. 
Euura,  IX,  23 

Evans,  J.  C,  on  Rooky  Mountain  Locust,  IX,  70 
Everett,  H.,  on  Chinch  Bug  remedy,  XI,  29.  VII.  35^ 
Evolution,  ni.  159,  YIII,  170 
exitiota,  ^geria,  1, 47 
Exodus  of  Locusts,  VIII,  104 
exoUta,  Calocampa,  YIII,  23 
Exorittajlavieauda,  II,  51,  Yin.  53,  Supp,  66, 88 

leucanict,  U,  50,  51,  lU,  116,  129,  lY,  108 
VIII,  53,  Supp.,  60 

var.  cecropim^  IV,  108,  Supp.,  60 
mUitaru,  H  50,  III,  129,  lY,  109 
Oaten-Sackmii,  II.  51 
phyciUe,  IV,  40.  Supp.,  88 
externum,  CtUosoma,  VUI,  52 
extranea,  Leucania,  II,  50 
extrematU,  Cryptut,  IV,  110,  HI,  123,  Supp.,  52 
Eyed  Emperor,  VI,  137  ■ 


fabce,  Bruchus,  HI.  52. 55,  Supp.,  69.  70, 71 
fabricii,  Lytta,  1, 99  ^->.  * 
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How  it  differs  from  the  true  Army  Worm,  HI, 

112,VIII,48 
Remedies  for,  HI,  114 
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Grape  Phylloxera— Continned. 
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Floa-boetle,  III,  79 

Fidla,  I,  132, 133 

Filbert  Gall,  V,  116 
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Hellgrammite— Continued. 
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maia,  V,  127 
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Hewitt,  H.  L.,  on  Rocky  Mountain  Locust,  TX,  60 
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Hickory  Bark-borer,  V,  62, 103,  104 
Natural  enemies  of,  V,  106 
Remedies  for,  V,  107 
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hiiarana,  CochylU,  1, 175,  II,  135 
HUl,  John,  on  Rocky  Mountain  Locust,  TX,  75 
Hipparehia,  VI,  143 
Hippobosca,  VII,  91 
HippoboscidcB,  V,  13 
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gladalU,  TV,  18 
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Strachia,  IV,  35 
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Hoag,  I.  K.,  on  silk  culture,  IV,  80 
Hoekeria  perpulcra,  IT,  53 

Hofl'meister,  A.  W.,  on  Colorado  Potato-beetle, 
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on  Army  Worm,  VTTI,  20 
Hogan,  John  H.,  on  Grape-root  Borer,  I,  125 
Hog-caterpillar  of  the  vine,  II,  71,  75 
Hogs  as  Apple- worm  destroyers,  I,  65 

Curculio  destroyers,  I,  59 
Holcocera  glandulella,  IV,  144,  145 
Holmes,  Wm.  C,  on  Tile-homed  Prionus,  TI,  90 
holosericeum,  Trombiditim,  VII,  175 
Holsinger,  Frank,  on  destroying  Locusts,  VTTI,  127 
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Homely  Geopinns,  I,  89 

Homeotoma^  Sapp.,  57 

Homoptera.  a  Bection  of  Hemipt«ra,  V,  12 

Homopus,  VII,  106 

Honey-bee,  insect  enemies  of;  I,  166,  VI,  101 

Honey  locust  seed* weevil.  III,  45 

JETonoro,  Supp.,  57 

Hooten's  Carcnlio-catcber,  III.  22,  23 

Hopkins,  B.  F.,  on  Rocky  Mountain  Locust,  VII, 

151 
Boploptiora  arctata,  VI,  53,  81.  VII,  106 

contraetUU,  VI,  54 
Hopps,  Michael,  on  remedy  for  Chinch  Bug,  n,  30 
hordei,  J$o$oma,  II,  92 

Homed  Lark  destroying  Locust  eggs,  IX,  91 
Homed  Passalus,  IV,  139 

eggs  of,  V,  55 
Homer,  C.  C,  on  machine  for  destroying  Locnsta, 

Vm,  129 
Hornet,  sting  of  the,  I,  27 
Homtails,  V,  10 
Hoetttter,  C.  J.,  on  Rocky  Mountain    Locust, 

IX,  71 
House  Pigeon  destroying  Ca 
Howard,  Sanford,  on  remedy  for  Canker  Worm, 

11,100 
How  to  collect,  preserve,  and  study  insects,  V,  29 
counterwork  noxious  insects,  V,  23 
transmit  insects,  V,  44 
Hoggins,  J.,  on  Canker  Worm,  II,  101 
Hull,  Dr.  £.  S.  on  Canker  Worm,  II,  101 

on  Grape-vine  Flea-beetle,  HI,  81 
on  scab  in  Apples,  n,  7 
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Modification  of,  V,  25 
Hnrlburt,  J.,  on  Coloilido  Potato-beetle,  FV,  9 
Hosmann,  Geo.,  on  grape-vine  grafting,  VII,  109, 
110,  111 
^  pruning,  VI,  84 

on  importance  of    Phylloxera 
discoveries,  IV,  55 
Buttonij  Bombyx,  TV,  85 
Hjfoiophora  ceeropia,  IV,  103 
Hybemia,  Vm,  17 

Hydrocorisa,  a  division  of  Heteroptera,  V,  12 
HyUccetut  amerieanuM,  III,  7 
HymtnopUra,  characters  and  classification  of,  V,  9 
Hyperchiria  to,  V,  138 

varia,  V,  133 
Hyperoipu  normata,  V,  100 
Hyphantria  cunea,  Supp.,  55 

punctata,  Supp.,  55 
(extor,  m,  130, 182,  Supp.,  55 
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Sypoput,  VI,  52,  VII,  106 
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I. 
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puUatut,  111,  no 
fignatipCM,  III,  69 
grthcyan^UM,  III,  69 
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Ichneumonidct,  III,  27, 28,  Supp.,  66 
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idyja,  Apatura,  VI,  145 
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Illinois  Lace- wing,  11, 26,  VIL  39 

,  Locust  flights  in,  Vm,  151 
UUnoieimg,  Ohrysopa,  II,  26,  VII,  89,  40 
Imbricated  snout-beetle,  III,  58 
imbricator,  Pemphigut,  I,  121 
imbricatu^,  Bpiecerus,  III,  58 
imbrieomit,  Frionus^  II,  89,  m,  6,  75 
immarginatui,  Mieropm,  Vn,  22 
Importance  of  Entomology  as  a  study,  V,  17 
Imported  Apple- worm,  1, 108 

Cabbage  Worm,  II,  107 
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Its  natural  history,  IX,  9 

Natural  enemies,  IX,  17 

Preventive  measures,  IX,  13 

Remedies,  IX,  13 
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107,  vn,  5 

Imported  Onion-fly,  II,  9 
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Incrassated  Geopinus,  1, 77 
incraeeatut,  Qeopinus,  I,  77 
xTida,  JBuryomia,  HI,  6 
indagator,  PerUUut,  IV,  43,  Sopp.,  66 
indagatrix,  Bimpla,  IV,  43 
indecisa,  JEgiaU,  VIII,  179 
Indigo-bird  destroying  Canker  Worm,  VT,  27 
Indian  Territory,  looosto  in,  VUI,  88,  IX,  76, 78 
indigineUa,  Myeloie,  IV,  38 
inermit,  AgrotU,  1, 72, 74,  II,  50,  HI,  15, 129,  VIII,  37 

Supp.,  55 
xr\fecta,  Cekena,  Supp.,  56 
Inflating  Chalcis  fly,  1, 176 
Influence  of  food  in  determining  sex,  Vin,  19 
Influence  of  wind  in  determining  the  course  of 

locust  swarms,  IX,  81 
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Innoxious  insects,  1, 172,  II,  125,  III,  140,  V,  142,  VI, 

127,  vm,  169,  IX,  125 
inomata,  Amphipyra,  lU,  75 

Tiphia,  VI,  123 
inquintor,  Cryptui,  T,  150 
Jnucta,  number  of  Joints  in,  V,  7 
Insect  enemies  of  the  Honey-bee,  I,  166 
domestication.  IV,  85. 
,  Whatisan?  V,  5 
Insects,  Breeding,  V,  41 

Cabinet  and  boxes  for,  V,  37 

Huw  to  counterwork  noxious,  V,  23 
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Insecto,  How  to  collect,  preaerve,  and  study,  Y,  29 
transmit,  Y,  42,  44 
Imported  and  Native  American,  n,  8 
Infesting  the  Apple-tree,  III,  5,  6 

Grape-vine,  1, 124,  n,71,  III, 

61,  IV,  53,  Y,  114,  YI,  30 
Potato,  I,  91 
Sweet-potato,  II,  56 
Mounting,  for  cabinet,  Y,  34 
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Relaxing  dry,  Y,  41 
Text-books  on,  Y,  42 
Transmitting,  Y,  44 
intidioiui,  Anthocorii,  n,  27,  32,  YI,  51,  YII,  41, 

Sapp.,  i6 
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47 
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itaZietM,  OalapUnu»,  YII.  133,  Ym,  140 
Jihomia,  III,  161, 165 
Ithycerui  noveboracennt,  III,  6, 57 
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VI.  77, 78 
■Johnson,  il  F.,  on  Locusts,  YIII,  152 
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Katydids,  YI,  150 

Characteristics  of,  YI,  154 
Oviposition  of;  YI,  156,  YIII,  37 
Stridulation  of,  VI,  154 
Kaucher,  Wm.,  on  Rocky  Mountain  Locust,  IX,  7> 
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leucanite,  Jchnsumon,  II,  53,  VIII,  54 

Exoriita,  II,  50,  51,  52,  in,  116,  129,  IV, 
108,  VUI,  53.  Supp.,  60 
LeueopU,  VI,  51 
Uttcoptera,  Ourvirostra,  VI,  27 
leucopUrus,  Micropus,  II,  15,  VII,  19.  Supp.,  58 
lexteottigma,  Orgyia,  I,  144 
Le  welling,  H.,  on  Apple  Curcullo,  III,  35 
LibdlukB,  II,  46 
LibeUula  trimaettiata,  V,  14 
lictor,  Erax,  II,  124 
Lightning-hopper,  Frosted,  V,  122 
luna,  Attaeu9,  IV,  123, 138 
Limacodei,  III,  150 

tcapha,  V,  126 
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Lime,  air-slacked,  as  remedy  for  Potato  beetle, 
IV,  U 
as  remedy  for  Locusts,  Vin, 
ISO 
Carbolate  of,  as  remedy  for  Potato-beetle, 
IV,  U 
I^imenieur,  in,  168,189 

arthemis,  III,  171 
frredoirii,  III,  171 

diiippuB,  III,  153, 171,  V,  146,  Snpp.,  66 
lorquini^  III,  171 
minppus,  HI,  167,  VI,  145 
proterpina,  in,  171 
n62/Ua,III.171 
urtute,  in,  163, 167, 171 
vjeidemeyerii^  m,  171 
UnuniHdU,  Mierogaster,  m,  158,  Snpp.,  66 
lAmneria  fugiHva,  IV,  41,  V,  138, 141 

lophyri,  IX,  32,  Snpp.,  65 
Linoecom,  Dr.  Gideon,  on  Harlequin  Cabbage-bug, 

IV,36 
Lincoln  <Neb.)  Journal^  article  from,  on  Rocky 

Mountain  Locust.  VIII,  108 
linearis,  Corsui,  II,  113 

Phytoeorit,  11, 113 
Uneata,  DeUephxla,  in,  140 
UneateOa,  Prodenia,  Snpp.,  56 
Uneola,  Tabanui,  U,  128 

lintner,  J.  A.,  on  cabinet  boxes  for  Lepidoptera, 
V,38 
on  larva  of  Budryat  unio,  VI,  93 
on  Hog-caterpillar  of  the  vine,  n,  72 
on  sexual  characten  in  butterflies, 

ni,l03 
on  stinging  larvae,  V,  131 
Lypari9  auW/lua,  V,  126 

List  of  birds  which  feed  on  Canker-worm,  VT,  27 
IAihaeod€tf<uci6UhY,  126 
lakargyriti,  Leucania,  Vm,  38, 43 
Lithophane^  Supp.,  75 

Little,  Jos,  T.,  on  White  Pine  Worm,  IX,  30 
Little-lined  Plant-bug,  II,  113 
Loafman,  Dr.  J.M.,^on  Rocky  Mountain  Locust, 

IX,  75 
Lobesia  botrana,  Snpp.,  57 
Lobophara,  IV,  129 

Locust  Flights  east  of  the  Mississippi,  IX,  81 
Flights  in  lUinois,  VUI,  151 
Mite,  Vn,  175 

The  Atlantic  Migratory,  Vn,  169 
The  Clumsy,  VIII,  148 
The  Colorado,  VII,  188 
The  Dlflferential,  VII,  124, 173 
The  Greenstriped,  VIII,  149 
The  Hateful,  VII,  188, 190 
The  Migratory,  Vn,  133 
The  Red-legged,  Vn,  125, 188 
The  Rocky  Mountain,  Vn,  121,  VHI,  57, 

IX,  57 
The  Seventeen-year,  VH,  27 
The  Thirteen-year,  VII,  27 
The  Two-striped,  VII,  173 
Loewta  eryihropui,  VII,  126 
Locmtida,  VI,  124, 150 
Locusts,  V,  14,  VI.  153 

as  food  for  man,  VUI,  143 


Locusts  not  a  divine  visitation,  Vm,  97 

vs.  grasshoppers,  VI,  150, 153 
Lodi  Potato  Pest  Poison,  VIII,  7 
Lomechusa,  IV,  22 

Long,  Dr..  on  remedy  for  Canker  Worm,  n,  101 
Long,  Levi,  on  Rocky  Mountain  Locust,  Vm,  69, 

102,  IX,  71 
Long-homed  Beetles,  ii^urious  to  firuit  trees,  in,  6 
stridulating  noise  produced 
by,  m,  14 
Boring  Beetles,  larval  habits  of,  n,  91 
longifaseieOa,  GrfccAia,  Supp.,  83 
longispinus,  Daetylopi'as,  IV,  70,  VI,  63 
Longtailed  Ophion, IV,  107, 129,  V,  136 
lophyri,  Limnsria,  IX,  32,  Supp.,  66 
Lophyrus,  IX,  12 

dbbotii,  IX,  29, 82,  Supp.,  65 
a6i«ti«,  IX,  33 
americanits,  IX,  34 
eompar,  IX,  34 
fabrieii,  IX,  34 
lecontei,  IX,  31, 32 
lorquini,  Limenitis,  in,  171 
Loxopeza,  Snpp.,  52 
Loxotcttiia  rosaceana^  HL,  6 
Lucanus  elaphus,  V,  145 

Lukens,  W.  E..  on  Strawberry  Leaf-roller,  1, 148 
luna,  Aetiasy  IV,  123 
AUacus,  rV,  74 
Luna  Silkworm,  IV,  123 

larval  changes  of,  IV,  124 
lunatus,  Cratoparis,  III,  10 
Lyccsnidcs,  VI,  138 
lyeaon,  Apatura,  VI,  136, 146, 148 
PAo?tt«,n,76 
Sphinx,  II,  76 
lyearum,  Agroiis,  Supp.,  77 
Lyeorea,  ni,  103 
LyeosHy  IX,  98 
Lyetus  opaculus,  TV,  54 
Lyda,  IX,  10 

LydeUa  doryphoras,  T,  111,  IV,  6,  IX,  40,  Supp.,  88 
Lygceus  Uucopterwt,  VII,  21 
Lygus  robinio!,  V,  154 

Lyman,  Jos.  B.',  on  Cotton  Worm,  II,  39, 40, Supp., 88. 
Lymexylon  namUy  V,  19 
Lytta  csnea,  in,  6 

atrata,  1, 98,  Snpp.,  54 
einerea,  1, 97,  Supp.,  54 
fabricii,  1, 99  ' 

marginata,  1, 98,  Supp.,  54 
murina,  1, 98,  Supp.,  54 
oittata,  1, 96 

Machines  for  catching  Curculio,  1, 60,  m,  18,  V,  25 
Colorado  Potato-beetle,  I, 
117,  VI,  14,  VIII,  4 
Miierobasis  uni^Ior,  Supp.,  54 
Macrocentnis  delicatuSt  V,  50 
Maerodactylus  subspmosus,  V,  108 
nMcrurum,  Ophion^  IV,  107 
macukUis,  Desmia,  III,  61 
mactUata,  ffij»podamut,  1,112,11,25,  VII,  89,Snpp.,  '2 

Yespa,  Supp.,  48 
maculosa^  Dendroica,  VI,  27 
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Madanig  ampelopHdU,  1, 132 

rt7i*,I,131,Supp,,71 
magnus,  Braehypeplus,  VIII,  148 
Maia  Moth,  V,  127 
Its  Egga,  V,  128 
Issuing  of  the  moth,  Y,  132 
The  larva,  V,  129 
T^arval  changes,  V,  129 
The  pupa,  V,  131 
The  sting  of  the  larva,  V,  131 
Xatural  enemies,  Y,  132 
maia,  Satumia,  lY,  41 
Maine  Farmer,  article  fh)m,  on  Canker  Worm,  IE, 

100 
moti,  Aearus,  II,  6 
mali,  AphU,  n,  6, 10,  ni,  6 

Molobrxu,  nr,  6 
malivorana,  Torfrisr,  lY,  47,  Snpp.,  82 
inalxi»,  Acarut,  1, 16 
fnalvarum,  Erynnia^  YIH,  182 
Mamettra,  1, 68,  III,  123 
picta,  n,  112 
Mandihulie  of  Hymenoptera,  Y,  9 
Mandrake  as  remedy  for  Potato  Bugs,  lY,  16 
Manitoba,  Bocky  Moontatn  Locust  in,  YII,  155, 

YIII,  89 
Mankato  Review,  article  from,  on  Bocky  Mountain 

Locust,  IX,  60 
Mann,  B.  P.,  on  Canker  Worm,  YI,  28 
Mantit  Carolina,  1, 169,  III,  68,  IX,  98 
mantivora,  Sarcophaga,  YH,  180 
Many-banded  Robber,  1, 114,  YII,  41 
Maple,  J.  W.,  on  Rocky  Mountain  Locust,  IX,  71 
Maple  Borer,  the  Legi^  YI,  107 
Maple  Worm,  the  Green-striped,  Y,  137 
Euemies  of,  Y,  189 
Larval  changes  of,  Y,  138 
Remedies  for,  Y,  141 
inarginata,  Lytta,  1, 98,  Supp.,  54 
nMrginahim,  TroehiUum,  Snpp.,  72 
Margined  Blister-beetle,  1, 98 
jmaricB,  Ohalcis,  IV,  109, 110, 123 
JlCark,  Calvin  A^  on  Rocky  Mountain   Locust, 

YIII,  102 
Margupialea,  II,  12 
Mary  Chalcls-fly.  IV,  109, 129 
Maryland    Yellow  •  throat,     destroying    Canker 

Worm,  VI,  27 
Maecicera,  III,  150,  lY,  129 
maxillonu,  Brenthus,  YI,  116 
Maxwell,  J.  H.,  on  Rocky  Mountain  Locust,  IX,  69 
.Maxwell,  J.  R.,  on  the  use  of  Paris  green,  YI,  19 
May  Apple  for  Potato  Bugs,  lY,  15 
.May  Beetle,  1, 156.  II,  19,  IV,  16,  YII,  27 

Eggs  of,  Y,  55 
.*May.flle8.in,8,Y,143 
IMaynii-d,  C.  J.,  list  of  birds  destroying  Canker 

Worm,  YI,  27 
!Mt'Affi'o,  H.  H.,  on  hand-picking  as  remedy  for 

Potato  Bugs,  lY,  11 
McCartney,  Jno.  P.,  on  White  Grub,  1, 156 
McXiUHe,  Thomius,  on  Rocky  Mountain  Locust, 

IX.  72 
Me:ul..r,  W.  R.,  on  Rocky  Mountain  Locust,  IX,  75 
Mciul  )vv  Grasshopper,  V,  123 
Meal-worm,  II,  10, 11,  YI,  118 


Mealy  Bug,  Y,  80 

Meat-flies,  II,  19,  YU,  27  

Meeker,  N.  C,  on  Rocky  Mountain  Locust,  YHI.  84 

Megarthrus,lV,22 

Megathymus  yitcca:,  YIII,  169, 171, 179,  IX,  129 

MegiOa,  Supp.,  52 

Tnelancholica,  Euryomia,  m,  6 

Melanerpxu  erythrocephaltis,  YIII,  124 

melanocephcUa,  Pimpla,  III,  129 

MeUvnoplui,  YII,  188 

melatumit,  Micropue,  YII,  22 

melanothorax,  Doryphora.YHl,  10 

Mdanotus  communis,  m,  6 

mcertu9,  III,  6 
meUonetta,  OaUeria,  Supp.,  57 
melodia,  Melotpiza,VI,  27 
Jfrioe,  YI,  125 
Melotpiza  melodia,Yl,  27' 
melpomene,  Helieoniits,  HI,  173 
in^heimerii,  Perophora,  Y,  125 
Membraeididce,  a  family  of  Homoptera,Y,  122 
Membrane- winged  Flies,  an  Order  of  Insects,  Y,  9 
Meracantha  eontracta,  YI,  118 
Merchant,  .1.  W.,  on  Oyster-shell  Bark-louse,  Y,  77 
Merchants'  Exchange,  (St  Louis)  relief  committee 

ftom,  Ym,  93 
merdigera,  Crioceris,  11, 58 
Merdigerous  habit  in  insects,  II,  58,  YI,  128 
Mermis,  Y,  49 

Meromyza  ameneana,  1, 159 
Merritt's  Patent  Tree-protector,  II,  99 
Meske,  Otto,  on  Army  Worm,  YIII,  44 
Me80choru9fu9cipcnni$,  YII,  75 

riercu*,  11,52,  YIII,  53 
mesioria,  Agrotit,  Supp..  77 
Metagenetic  Coccids,  V,  64 
Metzler,  T.,  on  grape  calture,  YI,  83 
Microcentnu  retinenns,  YI,  155, 156 
MicrogasUr,  1, 89,  H,  75,  102,  III,  158,  lY,  45,  Y,  1» 
Vni,  54,  Supp.,  66 
aeronyotcB^  II,  120 
gfUehim,  1, 178,  Supp.,  66 
glomeratui,  III,  16X 
liminitidos,  HI,  158,  Snpp.,  66 
mUitarit,l,S9,  II,  52,  YIII,  53,  Snpp..  52 
Micropteryx,  III,  7 

pomivoreUa,  III,  7 
Mieropui  leucopterut,  II,  15,  YII,  19,  Sopp.,  58 
var.  albitenoaus.  YII,  22 
aptenit,  YII,  22 
ha$alU,  YII,  22 
dimidiatue,  YII,  22 
femoratut,  VII,  22 
/ulvivenontt,  YII,  22 
immarginatus,  YII,  22 
melanomt,  YII,  22 
nigrieomii,  YII,  22 
rujipediM,  VII,  22 
Migration  of  butterflies,  UI,  152 

locusts,  conditions  of,  YHI,  112 
migratoria,  (Edipoda,  VII,  133,  Yin,  145 
migratoriui,  Turdtts,  VI,  27 
Migratory  Locust,  VII,  133 
milbertii,  Proctacanthiu,  Supp.,  88 
mUitaris,  Exorista,  II,  50,  IIL  129,  IV,  109 

MicrogagUr,  1, 89,  II,  52,  YIII,  53,  Supp^  58 
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miUtarii^  Senom4top%a,  II,  50 
MiUUry  Microgaster.  II.  52, 103,  VIII,  53 
Miller,  J.  B.,  on  Strawberry  Crown-borer,  III,  42 
Miller,  Samuel,  on  grape  coltore,  TI,  76, 84 

on  Locoate,  VIII.  154 
MiUer,  Stephens,  on  Bocky  Mountain  Locust,  IZ, 

92 
Miller,  W.  H ,  on  Rocky  Moontftin  Locust,  VIII, 

112 
Milliken,  B.  M.,  on  Canker  Worm  Trap,  VI.  25 
MiUiken,  R.,  on  Rocky  Mountain  Locust,  VII,  150. 

IX,  65 
Ijlimetic  analogies.  III,  163 

resemblance,  V,  147 
Mimicry  in  animals,  III,  159 

butterflies.  III.  159 
Mimtu  earoUnensU,  VI,  27,  VIII,  124 
minimus,  Empidonax,  VI,  27 

Fnomachus,  II,  62,  Vin.  54 
miniatra,  Datana,  m,  124, 127, 129,  IV,  129 
minuta,  EuptaltM,  VI,  113, 117 

Triehofframma,  III,  158,  Supp.,  68 
Ijiinnesota,  act  for  the  destruction  of  Locusts,  IX, 
113 
Legislation   regarding  Locusts,  IX, 

114 
Locust  Commission,  Vm,  83 
Locust  history  in,  vm,  81,  IX,  60 
Locust  invasion  of  lfi76  in,  IX,  60 
mirabUiSt  Anttgaster,  VI,  162,  Supp.,  52 
Mirror  and  Farmer,  article  from,  on  Locusts,  VII, 

172 
miieUa,  Chryiobothrie,  VII,  71 
mitippus,  Limenitis,  lit  167.  VI,  145 
Misnamed  Gall-moth,  II.  184 
Mississippi,  Locust  flights  eftst  of  the,  IX,  81 
Missouri,  act  to  encourage  the  destruction  of  Lo- 
custs, IX,  111 
Dtmocrat,  article  from,  on  Army  Worm, 

Vin,60 
Legislation  regarding  Locusts,  IX,  112 
Locusts  in,  Vm,  89,90,  IX,  66 
8Uk-growingin,IV,83 
KisMmri  Bee-killer.  II,  121, 122,  IV,  21 
missouritMit,  AHlut,  II,  121, 122,  IV,  21,  Supp.,  87 
Mitchell,  Th.,  on  Army  Worm,  VLH,  39 
Mite,  the  Locust,  VH,  175 

The  Mussel-shaped,  VII,  106 
The  Phylloxera,  VII,  106 
The  Silky,  Vn,  175 
Mit«s,V,87 

transformation  of,  VI,  52, 53 
ffiodesta,  Arma,  V,  133 
Modest  Soldier-bug,  V,  133 
Modrel,  M.  L.,  on  Rocky  Mountain  Locust,  IX, 

75,76 
molesta,  Myrmica,  II,  11,  IX,  43 
molitor,  Tenebrio,  U,  9, 10,  VI.  118 
Mollnsca,  a  branch  of  the  Animal  Kingdom,  V,  6 
Molobru9  mali.  III,  6 
mdoehiwts,  Qu^diw,  IV.  21 
Molothru*  pecorit,  VI,  27 
Molts,  mode  of  enumerating  larval.  III.  145 
MonoUuca  gemifa«eia.  V.  126 
Monomera.  a  division  of  Heteroptera.  V,  13 
Montana.  Locust  history  in,  VIII,  87,  IX,  59 


Montgomery,  G.  W.,  on  Rocky  Mountain  Locust, 

IX,  70 
mori,  Bombyx,  IV,  74, 75, 84, 138 

Seriearia,  IV,  75 
Mormon  Louse,  II,  17 
Morris,  Rev.  Dr.  J.  G.,  on  Periodical  Cicada,  IV, 

31 
Mortality  aqiong  Grapevines,  V,  58 
Mosquito,  V,  18 
Mosquito  Hawks  destroying  Army  Worm  moths, 

11.46 
Moths,  a  section  of  Lepidc^tera,  V,  12 
Motsinger,  J.  L.,  on  Rocky  Mountain  Locust,  IX, 

78 
bottled  Tortoise-beetle,  11, 60, 68 
Moulton,  J.  T.,  Jr.,  on  Chinch  Bug,  VTI,  38 
Mnenoh,  Hon.  F.,  on  Gntpe  mortality,  V,  58 
Muhleman,  J.  R.,  on  Chinch  Bug.  VII,  34 

on  Fall  Web- worm,  m,  131 
on  Mimicry  in  Insects,  IH,  160 
on  Ra^berry  Root-borer,  VI,  11 
Mulberry  Silkworm.  IV,  75.  U4, 134,  IX,  18 
Best  food  for,  IV,  100 
Best  varieties  or  races,  IV,  91 
Choking  the  chrysalis,  IV.  M 
Chrysalis  of;  IV,  87 
Cocoon.  IV,  87 
Cocoonery,  IV.  96 
Culture  in  Califomi*.  IV,  79 
Kansas,  IV,  82 
Missouri,  IV,  83 
Egg,  rV,  86 
BgglBying,  IV,  97 
Enemies  and  diseases,  IV,  87 
How  best  to  rear,  IV,  92 
Its  history  in  America,  IV,  77 
Its  past  history,  IV,  75 
Larva,  IV,  86 
Moth,  IV,  87 
Natural  history,  IV,  84 
Osage  orange  as  food  for,  IV,  100 
Reeling.  IV,  96 
Mulsant,  £.,  insect  pins  used  by,  V,  31^ 
munda,  Oi^eetfulla,  H,  25,  VII,  99,  Supp.,  52 

Murgantia,  IV,  85 
Mungor,  H.  A.,  on  Tile-homed  Prionus,  II,  90 
muroenida,  Agrotit,  I,  78 
mureiTnaeulata,  Catona,  Supp.,  54 
Murgantia  histrianica,  IV,  35 

munda^  IV,  85 
Muriate  of  lime,  Gould's,  as  a  remedy  for  Canksr 

Worm,  n,  100 
murina,  Fidia,  Supp.,  53 

Lytta,  I,  98,  Supp.,  54 
Murky  Ground-beetle,  I,  98, 115 
Murray,  A.,  on  Protective  mimicry,  III,  170 
Mnrtfeldt,  Miss  M.  £.,  on  Oviposition  of  Narrow. 

winged  Katydid,  VI.  165 
Musea  bi/a*ciata,  V,  140 

domestica,  U,  10 
Mnscardine.  a  disease  of  Silkworms.  IV,  88 
Jffwcufflp.  III.  150.  VII,  175 
Mussel-shaped  Bark-louse,  I,  15 

Mite,  VII,  106 
muHciis,  Seolytui,  V,  105. 107 
Uyiarehut  crinitui,  VIII,  124 
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Myelait  convolutella,  Sapp.,  57 
indiginella,  IT,  38 
tuavella,  Supp.,  79 
MygaU,  IX,  98 

Hentzii,  IT,  106 
Mygatt,  E.  G.,  on  Remedies  for  Bark-lice,  I,  18 
Myiodioctet  canadentit,  VI,  27 
mylitta,  AUacus,  lY,  138 
Myobia,  VI,  52 
Myocorytxa  10-lin€<Ua,  Vll,  16 
Myriapoda,  a  class  of  Articulate  animals,  V,  6 
Myrmica  moUsta,  U,  11,  IX,  43 
myron^  Darapta,  II,  71 
Oiui,  n,  71 
Sphinx,  n,  71 
Mytia  Ib-punctata,  IV,  18,  Supp.,  53 
MytUatpi*  eonehiformii,  V,  93 
linearit,  V,  93 
pirn,  V,  98 
pinifolicB,  V,  97 

pomieortieis,  V,  73,  95,  Supp.,  85 
pomorum,  V,  93,  94 

N. 

natM,  TrogotUa,  III,  6 
nopf,  Oeuiorhynchiu,  HI,  11 
Narrow-winged  Katydid,  V,  124,  VI,  164 
descriptions  of  adolescent  stages,  VI,  166 
Ovipositlon,VI,  165 
21'asbTille  Warbler  destroying  Canker  Worm,  VI, 

27 
natUomU,  Oryetei,  VI,  124 
National  Agricultural  Congress,  Address  before, 

VI,  17 
National  Academy^  of  Sciences,  proposed  Entomo- 
logical Commission  under,  VII,  V 
Native  American  Onion-fly,  II,  9 
Native  Currant  Worm,  IX,  23 
Descriptive,  IX,  28 
.  Its  habits,  IX,  24 
Remedies,  IX,  28 

Wher«>in  it  differs  flrom  the  imported  species, 

IX,  23 

Native  home  of  the  Colorado  Potato-beetle,  VIII,  8 

Rocky  Mountain  Locust,  Vm, 

109 

Natural  selection,  remarks  on,  m,  159,  IV,  84,  V,  83 

IfaturaUste  Oanadien,  article  from,  on  Polyphemus 

SUkworm,  IV,  128 
Kazara,  IV,  20 
Neat  Cucumber  Moth,  EC,  68 
Nebraska  Bee-kiUer.  1, 168,  II,  122,  IV,  2 

,  Locusts  in,  VIII,  79,  IX,  64 
nebrit,  €hrtyna,  Supp.,  56 
ngtmUOOy  Acrobasit,  IV,  42,  Supp.,  80 
nebulo,  Aerobans,  IV,  38, 47,  Supp.,  79 

Phycita,  ni,  7,  IV,  88, 41,  Supp ,  79 
Ifecrobia  ruJUsoUit,  VI,  101 
Necrophaga,  a  division  of  Coleoptera,  V,  11 
KMraphoridae,  111,14 

Needham,  H.  V.,  on  Chinch  Bug  ravages,  VII,  37 
Negro- bug,  II,  35 

nea.Uke,VII,48 
yematus,  Supp.,  59 
aJlnU,  IX,  7 
gro99ulariae,  IX,  7 
grourdariatut,  IX,  7 


Xematus,  ribesii,  IX,  7 

galicis-pomum,  IX.  20 
trimaculatus,  IX,  7 
ventrieoaut.  VI,  43. 149.  IX,  7, 10, 21 
Nemocera,  a  section  of  Diptera,  V,  13 
Xemoroea,  V,  140,  Supp.,  60 
nemonim,  Hattiea,  1, 101 

Phyllotreta,  III,  83 
XemotoU  scabrosellus,  V,  160 
nenuphar,  0(motracheUt4,  I,  50,  III,  11, 28,  31,  127, 

Supp.,  54, 65, 68 
Nerve- winged  insects,  V,  14 
Neuroptera,  characteristics  and  classificati<m  ol^ 

V,14 
n$u9tria,  Cliiiocampa,  III,  119 
New  England  Farmer,  article  from,  on  Potato-bug 
in  Massachusetts,  IV,  8 
Grape-root  Borer,  n,  87 
York  Tribune,  article  from,  on  Clover  Worm, 
VI,  104 
article  from,  on  Grape  Phyl- 
loxera, VI,  85,  Vn,  94 
article  ftt>m,  on   grape-vine 

grafting,  VO,  109 
article  ftom,  on  Potato-beetle. 

IX,  35 
article  fix»m,  on  remedj  for 

Canker  Worm,  II,  101 
article  from,  on  Rocky  Mount- 
ain Locust,  vn,  189,  VIIL 
156,  IX,  64 
York  Weevil,  III,  6, 57 
ni,  Plutia,  U,  112,  Supp.,  78 
niger,  Oryllut,  VI.  152 
nigrieam,  AgrotU,  I,  81,  83,  87 
nigricomis,  Micropue,  VII,  22 

(Eeanthus,  Supp.,  61 
nigripet,  Oaeeida,  II,  63,  Supp.,  53 
Nine-spotted  Lady-bird,  1, 112 
Nisaniadeejuvenalit,  III,  155,  Vin,  177 
Nitohy,  F.  A.,  on  Fall  Army-worm,  III,  109 
niUla,  Gortyna,  1, 92,  HI,  105,  Vm,  37,  Supp.,  56 
nitidalis,  PhaceUura,  II,  7, 64, 68 
niveiLS,  (EcantJiue,  1, 138,  V,  120,  Supp.,  60, 61 
Noetiui  dandestina,  1, 79,  Supp.,  55 

unipuncta,  U,  49,  vm,  34 
Noetuidce  U,  45,  III,  136 

Nomenchfcture,  II,  71,  IH,  94, 133, 143,  IV,55,  VI,  109, 
150. 133.  VII,  16, 89. 148, 187,  VIH,  22, 179.  IX,  59 
Need  of  popular  terms  that  will  not  oonAiae, 

VI,  153,  VII,  187 
Law  of  priority,  IV.  55,  VII,  143,  VIH,  179,  IX,  7 
Popular  p«.  scientific  names,  VIE,  187 
Konagria,  VIH,  38 
Northern  Army-worm,  Vm,  24 

Brenthian,  VI,  113 
Northern  Squash-beetle,  IV,  18 
yothrus  ovivorue,  11, 102 
nwceboraeentie,  Ithyeerui,  m,  6, 57 
novem-notata,  Cocetneda,  1,112 
Noxious  Insects,  1, 7,  IV,  72,  V,  46 

How  to  counterwork,  V,  23 
nueum,  Balaninut,  III,  11 
nuncius,  Oryptue,  IV,  110,  111.  128,  Supp.,  52 
Xycteribidce,  V,  14 
NymphaUda,  III,  167,  VI,  138 
yymphdlUdi*ippm,ll  125        *^^riI/> 
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Nytixu  anguttatut,  Y,  113,  Sapp.,  85 

dettnietor,  V,  111,  113,  VII,  190,  Sapp.,  84, 85 
raphanus,  V.  Ill 
thymi,  V,  113,  Supp..  85 


Oak-feeding  Tortricid,  VI,  103 

Oak  PhyUoxera,  the  Amerioan,  VI,  64,  VII,  118 

Oak-pnineT,  1, 25 

Oarisma  pmceihUk,  VIII,  178 

Oberea  oetUata,  1, 178, 179 

pertpxeiltata,  VI,  111 
obesa,  Amara,  Sapp.,  52 
oblinita,  Acronyeta,  III,  70, 71 
4)blineatui,  Captus.  II,  113.  VII,  27 
obtonga,  CMana,  III,  136,  Sapp.,  75 
oblongifolia,  PhyUopUra,  U,  57,  VI,  169 
Oblongwinged  Katydid,  H,  57,  V,  123,  VI,  169 
■obtcura,  Prodenia,  III,  117 

Ohrytobothris,  VII.  71 
Laphyffma,  VIII.  49 
ob$euru»,  Prionui,  1, 127 

TMebrio,  II,  9, 11 
ob9oUtu9,  Bruehus,  III,  54, 56,  Sapp.,  70, 71 
■oceidentaUi,  Aeronyata,  II,  121,  Sapp.,  73 

Oaloptenus,  VIII,  116 
octOata,  Oberea,  1. 178, 179 

oetomaeulata,  Alypia,  1. 136.  II,  80, 82,  VI,  88, 94, 95 
-ceulana,  GrapKolitha,  m,  6 
(Ecanthui  bipunetatug,  Sapp.,  61 
eaHfomiea,  Sapp.,  61 
fatciatus,  Sapp.,  60 
latiptnnis,  Sapp.,  60,  61,  63 
nifftieomU,  Supp.,  61 
niveus,  1. 138,  V,  120,  Sapp.,  60,  61 
varicomis,  Sapp.,  61 
<Edipoda,  VIII.  103. 128 
atrox,  VII,  124 
Carolina,  VII.  175, 179 
diftrentialU,  V,  14 
tnigratoria,  VH,  133,  VIII,  145 
phmnieopUra,  Vin,  104 
<E9trus,  III.  150 

ovU,  i,  161 
<Eta  eompta,  1, 151,  Sapp..  58 

Eggs  of,  Sapp.,  58 
Oil  of  cade  tk»  remedy  for  Grape  Phylloxera,  IV,  68 
cUnt,  Ooeri%u,  TV,  21 
oleraeea,  Pieri$,  H,  105 
^linalU,  Atnpia,  VI.  103, 107 
ulivaetui,  Vireo,  VI,  27,  VIII,  125 
Omaha  Be€,  article  fW>m,  on  Rocky  Mountain  Lo- 

coat,  VIII,  80 
Omaha  Conference  on  the  Locuat  snbject,  IX,  106 
One%dere$  eingulatut,  III,  6 
Onion  Fly,  1, 155 

•maggot,  Y,  13 
apacuhu,  Lyctus,  IV,  54 
Qpfc«m,  n,  130.  rv,  123 

biUnsatu9,Ul,  69 
laUralU,  II,  53 
maerurum,  lY,  107 
purgatus,  II,  58,  VIII.  54 
Ophion.  the  Long-tailed,  IV,  129 
Ophiuta  xyUna,  n,  40 
Orchard  Tent^saterpiUar.  m.  129 


Orehelimum,  VI,  155 

glabtrritnum,  V,  128,  Supp.,  62 
Orgyia  leueoitigma,  t,  144 
Oribatida,  VI,  54 
orientalU,  Blatta,  II.  10 
orizivora,  Doliehonyx,  Vin,  52 
omoto,  Straehia,  IV,  38 
Orockarit  saUator,  1, 138,  V,  119,  Supp.,  60,  62 
Eggs  of,  Supp.,  62 
Stridulation  of,  Supp.,  62 
Ortaiit  areuata,  II,  9 
Orthia,  Vin,  178 
Orthoptera,  characteristics  and  classification  of^ 

V,14 
Orthoioma  eylindrieum,  1, 124, 127,  II,  87 
Orthotyltu  discoidaUt,  V,  154 
Orton,  Edward,  on  Legged  Maple-borer,  VI,  109 
ortonii,  AgrotU 

Ortyz  virginiana,  II,  28,  VII,  41 
Oryetet  ruuieomit,  VI,  124 
oryzivorus,  Doliehonyx,  VI,  27,  VHI,  52 
Oteinit  vattaior,  1, 161 
Osborne,  Gov.,  Proclamation  of  regarding  Locnak 

ravages,  VII,  149 
Oiten-8aek0nii,  Exorista,  11, 51 
ottrs(^formi9,  Diatpit,  Sapp.,  60 
OHorhynehus  suloatut,  HI,  11 
Ottu  onotut,  n,  71 
myron,  II,  71 
Ovipositor  of  JBtehna,  Vm,  36 
Agrion,  VIII,  36 
Army  Worm  Moth,  VHI,  32, 38, 88; 

183  

Canker-worm  Moth,  vm,  87 
Fall  Army- worm,  Vni,  37 
Katydids,  V,  154,  Vm,  87 
Plum  Curculio,  Vlll,  36 
Unarmed  Kustio,  Vm,  37 
Yucca  Moth,  vm,  37 
ovii,  <E$trut,  1, 161 
ovivorui,  Nothrut,  U,  102 
Owlet  Moth.  II.  10, 45. 119 

Oyster-sheU  Bark-louse.  I,  7,  II.  6. 10,  14,  V,  26, 7S, 
Supp.,  86 
Bibliographical  and  Descriptive,  V,  91 
Both  single  and  doable  brooded,  V,  79 
Enemies  and  parasites,  L 16,  V,  87 
Food  Phmts.  1. 15,  V,  86 
Formation  of  the  scale,  1, 12,  V.  80 
Its  occurrence  in  Missouri,  V,  74 
Its  range  south.  V,  77 
Its  spread  westward,  V,  79 
Male  Louse,  V,  88 
Mode  of  growth,  I,  10 
Mode  of  spreading,  1, 15,  V,  85 
Semedies.I,16,V.90 
Southern  limits  in  Missouri.  1, 8 
True  nature  of  the  scale,  V,  80 
oxyeoeeatMt  Terat,  Supp.,  83 
Tortria,  Supp.,  83 
OzyptUm,  Sapp.,  58 


Paehymerug  vulnerator,  lY,  28 

Paehyrhynehtu  Sehoenherri,  III,  57 

Packard's  *' Guide  to  the  Study  of  Insects,*'  T,44 
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P<Bdli»ea  affutana,  Supp.,  57 

PainesTille  (Ohio)  Telegraph,  article  from,  on  Po- 
toto-beetle,  VI,  12, 13 

Painted  Borer,  ITT,  7 
Lady,  III,  151 
Ladybird,  V,  101 
Mamestra,  II,  118 
•winged  Digger-wasp,  Y,  149 

Poltfomto— A  new  genus  tot  the  Spring  Canker- 
worm,  Vni,  18,  Sapp.,  58 

PdUacrita  vemata,  Vm,  13 

Pale-thighed  Tortoise-beetle,  IE,  82 

^aKn^#fiia,lX,128 

paUida,  Outida,  II,  82 

Palmer,  R.  B.,  on  Oyster-shell  Barklonse,  Y,  77 

Palson,  W.  D.,  on  Chinch  Bug,  YII,  22 

pqMtmnOy  Tortrix,  YI,  108 

pomdorui.  Daphne,  n,  78 

i\Ni(#0M«  geminatut,  1, 89 

pampkuUrict,  Ohoeroeampa,  11,71 

paphia,  Antheraga,  lY,  188 

Paphia,  Y,  149,  YI,  188 

glpeeHum,  n,  126, 127,  Y,  145 

PapOio,  n,  117,  Y,  148 

atUrias,  III,  189 

phOenor,  II,  118.  m,  189,  Supp.,  54 

troOut,  Ul  189 

tumui,  YI,  145 

PapiHonidcB,  YI,  138 

paradaxui,  Bhipiphorut,  YI,  125 

Parallel  Pmner,  III,  8 

pardUdum,  Slaphidion,  Ul,  8, 1 Y,  54 

Paroia  ehlorit,  Y,  128 

Parasites,  artifldal  propagation  of,  m,  29,  lY,  40, 
Y,  90 
arti^cial  introduction  of,  YII  (prefiboe, 

p.  4) 
of  Abbot's  TYhite  Pine  Worm,  IX,  81 
Arcbippns  Butterfly,  in,  149 
Army  Worm,  1. 89,  n,  50,  YHI,  58 
Bag-worm,  1, 150 
Buck  Moth,  Y,  188 
Cabbage  Worm,  II.  109 
Cecropia  Worm,  lY,  107 
Codling  Moth,  I Y,  28,  Y.  49 
Colorado  Potato-beetle,  I,  Ul,  I^  40 
Common  Yellow  Bear,  III,  89 
Cottonwood  Dagger,  II,  120 
Cnt-worms,  1, 89 
Disippus  Butterfly,  III,  157 
Flat-headed  Borer,  YH,  74 
Ooatweed  Butterfly,  Y,  149 
Gooseberry  Span-worm,  IX,  8 
Grape  Curoulio,  1, 129 
Green-striped  Maple  Worm,  Y,  139 
Hickorj  Bark-borer,  V,  108 
Hog-caterpillar  of  the  Vine,  II,  78 
Imported  Currant  Worm,  IX,  17 
lo  Moth,  V.  188 
Katydid,  VI,  182 
Lasioptera  citis,  V,  118 
Luna  Silkworm,  IV.  125 
Oyster-shell  Bark-louse,  Y,  87 
Pine-leaf  Scale-insect,  Y,  100 
Plum  Curculio,  III,  24 
Polyphemus  Silkworm,  IV,  129 
Promethea  Silkworm,  IV,  123 


Parasites  of  Bascal  Leaf-cmmpler,  lY,  40 

Bocky  Mountain  Locust,  YII,   174^ 

IX,  91 
Smeared  Dagger,  III,  71 
Solidago  GaU  Moth,  1, 175 
Tawny  Emperor  Butterfly,  YI,  142 
Walnut  Case-bearer,  IV,  48 
Wheat-head  Army  Worm,  IX,  55 
White  Grub,  YI,  123 
White-lined  Morning  Sphinx,  HI,  142 
Yama-mai  Silkworm,  IV,  138 
Yucca  Borer,  YIII,  179 
Paraaitism,  YI,  123 

Secondary,  YI.  128 
Paria  Green,  antidote  for,  lY,  18 

ContriTance  for  dusting,  lY,  2 
Cost  of  application  per  acre,  YHI,  t 
Experiments  with,  Yin,  8, 7 
for  Canker  Worm,  YI,  26 

Colorado  Potato-beetle,  lY,  U,  V, 

53,  Yn,  8,  Ym,  3 
Cotton  Worm,  YI,  17,  YII,  9 
Curculio,  m,  18 
Flat-headed  Borer,  YII,  78 
Locusta,  YH.  183 
Influence  of;  on  man  through  the  soil 

or  through  the  plant,  YII,  18 
Influence  of,  on  the  plant,  YII,  11 

the   soil,    Vn.    U, 

vm,  8 

Machines  tor  spraying,  YI,  20,  YII,  15» 

Yin,  4. 5 
Patents  on,  YI,  20 
Parker,  Dr.  S.  J.,  on  mortality  among  grape-yinea, 

Y,59 
Pazrish,  W.  S.,  on  Bocky  Mountain  Locust.  IX,  78 
Parthenogeneais,  lY,  88,  Y,  85,  YI,  85,  IX,  18 
Partita  amerieana,YJ^  27 
Paru$  atrieapmut,  lY.  107,  YI,  27 
PaiimaehuM  elongatu4, 1, 115,  YUI,  52,  IX  98 

punctulatM,  IX,  98 
Poffolus  eomuttu,  lY,  189, 140,  Y.  7, 55 
diitinetus,  lY,  141 
inUrruptui,  IV,  141 
Paasalus,  the  Homed,  lY,  189 
Patent  remedies  and  nostrums,  lY,  16 
Patepta  on  inseotlcidea,  YI,  21 
Pauls,  G.,  on  Fall  Army-worm,  m,  Ul 

on  Rocky  Mountain  Locust,  YII.  173 
Payne,  M.  S.,  on  Rocky  Mountain  Locust,  Ym,  <^ 
Payne  S.  D.,  on  Rocky  Mountain  Locust, Vm,  12^ 
on  Enemies  of  Rocky  Mountain  Lo- 
cust, IX,  98 
Pea  Bug,  n,  11,  m,  45 
Pea-weevil,  III,  44, 55,  IX,  43 

The  female  deposits  her  eggs  on  the  outside  of 

the  pod,  ni,  48 
Remedies,  m,  48 
Peach  Borer,  1, 47,  II,  11,  III,  76, 77,  YI,  108 

Remedies  for,  L  48 
Peach-worm,  the  Blue-spangled,  ni,  182 
Pear  Blight,  m,  58 
Pear-tree  Flea-louse,  II,  10 
Pearl  Wood  Nymph,  II,  80, 83,  84,  III,  63,  YI,  90" 
Pibritu,  a  disease  of  Silkworms,  IV,  88, 89, 90. 91 
Peck,  W.  D.,  on  Canker  Worm,  VII,  89 
Pecks'  Spray  Machine,  Yin.  4        ^  , 
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pecoritf  JfoJotAru«,VI,  27 
p^etinatui,  Rhipiphonu,  VI,  125 
PeUdnota  punctata.  III,  77, 78 
pemoneUa,  Tinea,  II,  10 
Pdopceui,  V,  157 
Fempelia,  IV.  46 

grosMularUB,  1, 140,  II,  9,  Supp.,  57 
hammondi,  IV,  44, 46,  Supp.,  80 
Pemphigus,  III,  06 

earyceeaulis,  V 11, 117 
earycBvnuB,  VII,  117 
imbricator,  1, 121 
mgahunduB,  1, 112, 120,  VII,  VI 
vitifolio!,  1, 18,  in.  85, 98,  VI,  31,  VH,  M, 
117 
Pendleton, E.  lL,<in  Kooky  Monntftin  Locii«t,IX,85 
PennsylTania  Ground-beetle,  1, 59,  IX,  98 
Soldier-beetle,  IV,  28 
•bug,  1, 57 
jMftfuyZvanies,  Dendroieti^  VI,  27 

Epieauta,  Sapp.,  54 
penniylvanieut,   Chauliognathus,    I,  57,  IV,  28, 
Supp.,  53  ^  I 

HarpaluM,  I,  59,  Vin.  52  , 

PentamexY,  a  section  of  Coleoptera,  V,  10  ' 

PmUarthron^  Supp.,  09  I 

Pentarthrum,  Supp.,  69 

Pentatoma  ruftpet,  IV,  20  j 

Penthina  vitivorana,  I,  133,  Supp.,  57 
Pep9i$/&rmo$a,  II,  106  . 

peregnnum,  JLcridium,  VII,  183,  VIII,  144, 145 
PerUampua  platygcuter,  11,  SI  I 

Psrilitut  indagator,  IV,  43,  Supp!,  66 
Pmittut  cireumeinctus,  IV,  19 
Periodical  Cicada.  1, 18,  III,  6,  IV.  30 

Chronological  history,  with  predictions  of  the 

future  appearance  of  broods,  1, 30 
Enemies,  1, 26 
Ix\Jury,  to  fhiit  trees.  I.  29 
Natural  history  and  transformation.  1, 22 
Season  of  appearance  and  disappearance,  1, 22 
17-  and  13-year  broods,  1, 18 
Sting  of;  I,  26 
Two  distinct  forms,  1. 20 
periscdidaelylui,  PUrophonu,  1, 137,  HI,  65,  Supp., 

Peritymbia  viti»ana,  IV,  55,  VI,  31.  VH.  117 
Perkins,  Geo.  H.,  on  Colorado  Potato-beetle,  Vm,  2 
P«rto,V.  143 
pemyi^  Anthereea,  IV,  137 

AUaeus,  TV,  74, 137, 188 
Pemy's  Silkworm.  IV,  137 
Percphora  Meltheiinerii,  V,  125 
perptUehra,  Hoekeria,  II,  53 
perHtnilata,  Acidalia,  VI,  188 
Perthottoma,  IX,  129 

Peterson,  J.  M.,  on  Bocky  Mountain  Locust,  IX,  73 
Pezonuuhiu  jninimwi,  II,  52,  VIII,  54 
PMoUUix,  VIII.  115  • 
PhaeeUura  nUidali^,  II.  7. 04. 68 
PhaUmtia/rugiperda,  VIII,  48 
punctellOj  Supp.,  58 
vemata,  VII,  80 
PhalcBtiidce,  description  of  a  new  genus  of,  VIII,  12 
phaianga,  Catocala,  III.  166 
Phalafigium  dor§atum,  IV,  17 


Phaneroptera  currieauda^  V,  124,  VI.  164 
Phares.  Dr.  D.  L.,  on  Cotton  Worm.  II.  38. 40,  VI,  24- 
Phelps,  Wilson,  on  Remedy  for  Chinch  Bug,  II,  2» 
PhUampelus  achemon,  U,  74 
taUUUia,  II,  70 
phiUnor,  PapUio,  II,  116,  m,  169,  Supp.,  54 
Philenor  SwaUowtail,  II,  116,  UI,  169 
Philonthw  apiealiM,  IV,  21 
Phoh€tTw\  hyalinum,  V,  126 

pxthicium,  V,  126 
phoeniceus,  Agdaius,  VI,  27 
ptuenieoptera,  (Edipoda,  Vm,  104 
Pholui  erantor,  II,  74 
lycaon,  11,76 
Phoxopterit  eomptana,  Supp.,  57 
Phryganeida,  V,  10 
P«A«V,VI.e8 

Phycis  grouxdarisUa,  Supp.,  57 
Phycitajuglandis,  Snp|»..  80 

nebulo,  III,  7,  IV,  38, 41,  Supp.,  79, 80 

yar.  nebuUUa,  IV,  42,  Supp..  80 
phyciUB,  Exorifta,  TV,  40,  Supp.,  88 
Tachina,  IV,  40.  Supp.,  88 
Phygadeuon  brevit,  IV,  28 
PhyUoptera  obUmgifolia,  U,  57,  V,  123,  V|,  1Q!|9 
Phyllotreta  nsmorutn.  III,  83 

tenoloto,  III.  83 
Phylloxera  acanthoehermet,  VH,  119 

balbianii,  VH,  91, 97, 99, 119 

caryofcauli*,  VII,  97, 99, 117 

caryc^olia,  IV,  66,  V,  70,  VI,  45,  VH,  117 

earycB-fallax,  VH,  118 

caryiBiflobuli,  VII,  117 

earyce-gummosa,  VU,  118 

earycg-ren,  VII,  118 

carycB'temen,  VH.  117 

earycBsepta,  VH.  118 

castanea,  VH.  118 

eoccinea,  VH,  119 

eoniea,  VH,  H8 

eorticaUs,  VH,  119 

d«pr««ta.  VH.118 

/areata,  VH,  118 

^atticote.  VI,  30, 88,  VH,  98 

liehUneteinO,  VH.  119 

quereus,  IV,  66.  VI,  80, 41, 48. 63,  VU.  91, 
119,  vm,  158 

radtcicote,  VI,  88, 86, 87,  VH,  93 

rileyi,  IV,  66,  VI,  42,  48,  64,  86,  VH,  91, 
117, 118,  VIH,  158 

scutifera,  VH,  119 

epinoea,  VII,  118 

vattatrix.  III,  85,  IV,  55,  V,  57,  VI.  30.  68, 
66, 86, 87,  Vil,  91, 117,  VIII,  157 

vitifoliiB,  H,  27,  III,  84,  IV,  55 

Position  of  the  genus  in  the  system, 
HI.  96 

SynopsiH  of  the  American  species  of, 
VII,  117 
Phylloxera,  American  Oak,  VI,  64,  VH,  99, 118 
European  Oak,  VI,  46, 64 
Grape,  III,  84,  IV,  55, 67,  V,  57,  63,  VI, 
41,  90,  VIII,  157,  IX,  43 
PhyUoiera,  Mite,  VII,  106 
phyUaxerce,  Thrip»,,  VX,  50 

Tyroglyphu*,\  1,52,53, 81  ^ 
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Phytoiiota  quinquepunctata,  II,  59,  Sapp.,  53 

unipunctata,  Snpp.,  53 
Phytocoris  linearis,  II,  113 
Phy tophaga,  a  division  of  Colooptera,  T,  11 

Terebrantine  Hymtsnop- 
tera,  V,  10 
Phytophaji^c  varieties  and  species,  1, 151,  III,  127 
Pickle  Worm,  II,  7, 64,  «7, 70 
picUi,  CoeeineUa,  V,  101,  Sapp.,  52 
Harmonia,  Supp.,  52 
MameMtra,  II.  112 
pictug,  OlytuM,  ni,  7,  VI,  101 
IH^ris,  m,  161 

bratncce.  III,  167 
oleracea,  IT,  105 
protodice,  U,  104,  IX,  57 
rapcB,  II,  10, 107,  m,  167,  V,  24, 26,  VII,  6 
vemalis,  IX,  57 
Pie»ma  einerea,  II.  82,  VTI,  47 
Pimpla,  1, 178.  m,  129.  IV,  44 

emnulipet,  IV,  43,  V,  49 
e<mquintort  IV,  43 
ind(tgatrix,  IV,  43 
meloifioeephala,  IK.  129 
Pine  leaf  Scale,  m,  92,  V,  84, 97 

Confined  to  Pines  proper,  V,  100 
Its  natural  history,  V,  98 
Natural  enemies,  V,  100 
Kemedies,  V,  101 
Two-brooded,  V,  99 
Pine  Worm,  Le  Conte's,  IX,  32 
pin\folite,  Atpidiotw,  III,  92 

MytiUupii,  V,  97 
jtini,  MytHatipii,  V,  96 
Pioneer  Preee  and  Tribune,  article  from,  on  Bocky 

Monntaiu  Locast,  IX,  61 
Piophila  eaeei,  II,  10 
Pipiza  radieum,  L,  121,  VI,  52 
Pirene,  1, 176 

piei,  Bruehue,  H,  11,  III,  44,  Sapp.,  53 
pieorum,  Brtiehue,  Sapp.,  53, 71 
Pieaodet  itrobi,  HI,  60 
Placid  Soldier-bag,  IX,  17 
PlanMice,  in,  87,  IV,  35,  VI,  33 

Number  of  annual  broods  of,  11, 19,  VH,  27 
Platte  City  Landmark,  article  fh>m,  on  Bocky 

Mountain  Locust,  VIII,  74 
Platygaeter,  U,  103 
platygaeter,  PerHampue,  II,  87 
PlatyphyUum  eoneavum,  V,  123, 124,  VI,  167 
Platyptyllue  C4Httorinu9,  V,  16 
PkUyptilia,  Supp.,  84 

zetterttedtii,  Supp..  84 
Platyiamia  ceeropia,  IV,  103 
Pteaecmt  HiU  Review,  article  fh>m  on  Bocky  Moun- 
tain Locust,  VIU,  65 
Pleetrophanee  lapponieue,  IX,  91 
pUeata  OfUamyt,  VI,  128 
plorabunda,  Ohrysopa,  II,  26,  VI,  51,  VII,  40 
Plum  CurcuUo,  1, 50,  II,  6, 48,  HI.  5. 6, 11. 13,  26, 30, 
37.  38, 57,  58,  127,  V,  26, 47, 106, 121,  VI,  9,  VH, 
29,VIII,86 
Artificial  Bemedles,  1. 60 
Hooten*8  Curoulio-catoher,  III,  23 
Hull's  Curculio-oatcher,  III,  19 
.Jarring  by  machinery.  III,  18 


Plum  Curculio— Continued. 

Keeping  it  in  check  by  the  offer  of  premiuma, 

111,17 
Natural  Remedies.  1, 56 
Nocturnal  rather  than  diurnal.  Ill,  14 
Paris  green  as  a  remedy,  HI.  18 
Porizon  Carculio  Parasite,  III,  28 
Bemedies,  I,  60,  HI,  41 
Sigalphus  Curculio  Parasite,  IH.  24 
Single-brooded  and  hibernates  as  a  beetle,  m, 

11 
The  Bansom  Chip-trap  process,  HI,  15 
Ward's  Curcullo-catcher.  Ill,  20 
Plum  Gouger— Its  character,  distribution,  U,  II, 
in.  39 
Habits  and  natural  history,  ni,  40 
Its  time  of  appearance,  III,  40 
Often  mistaken  for  the  Plum  Curculio,  HI.  40 
Bemedles.  Ill,  41 
Plum  Moth,  in,  6, 25, 26,  V,  51 
Plum.weevil,ni,30,31 
Plume,  Grape-vine.  1, 137,  TV,  129 
Pluiia  braeticce,  U,  110.  Ill,  Supp.,  77, 78 
ni,  U,  112,  Supp.,  78 
preeationii,  II.  112 
PltUeUa  erue\ferarum,  U,  10.  FV,  36 
Poditui,  Supp.,  58 

plaeidut,  IX,  17 
P<»eiloptera  compta,  1, 152 

pruinoia,  V,  122 
Poisonous  qualities  of  Colorado  Potato-beetle, 

Vm,  10 
polist\formi$,  ^geria,  1, 127 
Polietee  rubiginoeue,  V.  54 
Pollen  carried  In  thunder-showers,  V,  86 
PoUyxerus  cagurut,  VII,  106 
Poison,  W.  D.,  on  Bocky  Mountain  Locust^  IX, 

74 
Polygramma,  Vn,  18 

lOlineata,  VII,  16 
Polymorphism,  VI,  43 

polypKemut,  Attaeue,  HI,  170,  IV,  13, 74, 85, 110, 121, 
125, 138 
Telea,  IV,  125 
Polyphemus  Moth,  II,  19,  VII,  27 

Issuln  g  of,  from  cocoon  IV,  117 
Polyphemus  Silkworm,  IV,  125 
Food-plants,  TV,  126 
LarvU  changes,  IV,  126 
Natural  enemies,  IV,  126 
Natural  history,  IV,  125 
Parasites,  IV,  129 
Value  of  silk,  IV,  129 
Polytphineta  hicarinata,  IH,  71 
pometaria,  Aniwpteryx,  II,  97,  VI,  29,  VII,  80,  88, 8t, 

Vin,  13,  Supp.,  56 
p<nnicortieit,  MytiUupie,  V,  73, 95,  Supp.,  85 
pomifoUella,  Bueeulatriat,  IV,  |9, 51 
pomivoreUa,  Mieropteryx,  IH,  7 
pomonella,  Oarpoeapaa,  I,  62,  108,  II,  10,  III,  61, 101, 
IV,  27 
Trypeta,  1, 108,  m.  6, 91 
pomorum,  Anthonomus,  III,  11 
MytHoipis,  V,  96, 94 
Poplar  Dagger.  II,  119 

Spinner,  II,  19,  Vn,  21. 
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Popular  names,  confusion  from  Improper  use  of, 

Vn,187 
popuU,  Acrontfcta,  II,  119, 120,  Supp.,  72,  74 
poptUnea,  Saperda,  IV,  22 
Porizon  eonotraeheU,  III,  28,  Supp.,  &4 
Porizon  Cnrcolio  Parasite,  III.  28 
Potash,  Bichromate  of,  for  Potato-bugs,  IV,  14 
Potato-beetle  (see  Colorado  Potato-beetle). 
Potato  Bug  (see  Colorado  Potato- beetle). 
Pest  poison,  VIII,  7,  IX,  45 
Stalk-borer,  1. 92 
Stalk-weeril,  1, 93,  III,  60 
-worm,  1, 95,  V,  125 
Potherb  Butterfly,  II.  105 
Potta,  R.  B.,  on  Rocky  Mountain  Locust,  IX,  92 
Powers,  Rev.  Grant,  on  Northern  Army- worm,  II, 

42 
Poweihiek,  Oarisma,  VIII,  178 
Practical  Entomologitt,  article  from,  on  Climbing 
Cut- worms,  1, 71 
,  article  ftovn,  on  Harlequin 

Cabbage  Bug,  IV,  36 
Prairie  Fanner,  article  from,  on  Ailanthi-cultnre, 

rv,iu 

article  from,  on    Canker    Worm 

trap,  VI,  25 
articles  ftom,  on  Chinch  Bug,  II, 

23,30 
article  ftom,  on  Climbing  Cut- 
worms, 1, 69 
article  from,  on  Colorado  Potato- 
beetle,  1, 110 
article  fh>m.  on  Dark-sided  Cut- 
worm, 1, 75 
article  fh>m,  on  Food  of  Periodi- 
cal Cicada,  1, 29 
article  fh>m,  on  Hickory  Bark- 
borer,  V,  105 
article  fhnn,  on  Katydids,  VI,  154 
article   fh)m,    on    Lesser    Leaf- 
folder,  IV,  48 
article  from,  on  Locust  Mite,  Vn, 

177 
article  from,  on  Remedy  for  Po- 

Uto-beetle,  IV,  15,  VIII,  3 
article  fh>m,  on  Rocky  Mountain 
Locust,   VII,  135,138 
Prairie  Warbler  destroying  Canker  Worm.  VI,  27 
Pratt,  S.  M.,  on  enemies  of    Rocky   Mountain 

liocnst,  rX,  93 
Prayers  to  avert  insect  ii^jury,  VIII,  96 
precaUonis,  PluHa,  II,  112 
Predictions  veriflBd,  VII,  3,  VIII,  58, 163,  184,  IX, 

67 
Preying  Mantis,  IX,  98 
Prionus  imbrieomia,  II,  89,  III,  6, 75 

latieoUU,  II,  87,  III,  6, 75,  V,  56 
obteurus,  1, 127 
Priority,  law  of,  IV,  55,  VII.  143,  VHI,  179,  IX,  7 
PtitHphwra,  U,  8 

gro$9tUarice,  IX,  23, 26 
Pritchett,  H.  Carr,  on  Rocky  Mountain  Locust, 

IX,  75 
Processionary  caterpillar,  V,  126 
Proclamation  of   GK>vemor   Hardin   relating  to 
Locusts,  Vm.  95 


Procrif  americana,  II,  85 

vitia,  II.  86 
Procris,  the  Grape-vine,  V,  134 
Proctaeanthiit  milbertii,  Supp.,  88 
Proctotrupidfe,  V,  118 

Prodenia  atUumnalii,  Til,  109,  116,  151,  IV,  12», 
VIII,  48 
YZT.fxdvvga,  vm,  49 
dbicura,  VIII,  49 
commelince,  1, 88,  III,  13,  Supp.,  56 
Jlarimedia,  Supp.,  56 
lineateUa,  Supp.,  56 
Progress  of  Economic  Enlomolo;jy,  V,  19 
Promaehui,  Supp.,  87 

apivora,  IX,  98 

bastardii,  II,  122,  TV,  21,  Supp.,  60 
/itchii,  Supp.,  60 
vertebrata,  II,  123 
promethea,  Attacua,  IV,  74. 110, 121, 138 

OdUo3ami<i,  IV.  121,  Supp  ,  55 
Promethea  Silkworm,  IV,  121 
Foodpknts,  IV.  123 
Larval  changes,  IV,  121 
Natural  enemies,  IV,  123 
Value  of  the  cocoon,  IV,  121 
Promiha,  V,  150 

yuceasella,  V,  151, 160,  VI,  131,  Vm,  171,  Supp. 
58 

Chrysalis  of,  VI,  131 
Generic  characters  of,  V,  150 
How  the  female  fertilizes  the  plant,  V,  154 
Larva  of,  V,  155 
Range  of,  V,  159 
proserpina,  Apatura,  VI,  145 

LimenitU,  III,  171 
Protective  imitation.  III,  142 
protodice,  Pierit,  II,  104 

Provancher,  Abb^,  on  parasite  of  Cabbage  Worm, 
11,110 
on  Pol>-phemus  Silkworm,  IV, 
128 
pruinosa.  Cicada,  1. 27 
Pruner,  III,  6 

prunicida,  Anthonomut,  III,  39,  Supp.,  54 
prunivora,  Semeuia,  1, 63,  III,  C.  25 
PseudohazU  eglanterina,  V,  126 
Pseudo-Neuroptera,  a  division  of  Neuroptera,  V,  14 
Pseudo-Tetramera,  a  section  of  Coleoptera,  V,  10 
Pseudo-Trimera,  a  section  of  Coleoptera,  V,  10 
Pteudopontia,  VIII,  170 
pti,  Acronyeta,  II,  121,  Supp.,  73 
P$oci  as  museum  pests,  V,  41 
Ptyehe,  article  from,  on  Rocky  Mountain  Locust, 

Vin,  109 
Ptychomorpha  epimenis.  III,  63, 64.  VI,  87, 88, 90, 95 
P9yUapyri,U,lO,33 
Pterognostic  variation,  IX,  22 
PterophoruM,  II,  86 

atrdui,  Supp.,  83 
carduidaatyltM,  1. 180,  III,  67 
periteelidaetylus,  1. 137,  m,  65,  Supp., 
58 
Ptinidct,  TV,  53 
pubescent,  Haltica,  1, 101 
ptUchellw,  Sphenophonu,  III,  60 
pulicaria,  Oorimelcena,  II,  33,  VII,  48  ^ 
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PulieitUe,  V,  15 

jndlatut,  Ichneutnon,  III,  69 

Pollen,  B.,  OD  Flea-like  Negro-bag,  II,  34 

on  remedy  for  Peaoh  Borer,  J,  48, 34 
punetutay  RypharUna,  Sapp.,  55 

P€lidnota,  III,  77, 78 
puneUUa,  Phatcena,  Supp.,  58 
puneUpe$,  Eu»chUtxt$,  1, 113,  IV,  19, 20,  Snpp.,  58 
Pupation  of  Butterflies,  in,  146,  IV,  55,  VI,  138, 

Vni,  179,  Supp.,  55 
pwrgatus,  Ophion,  II,  53,  Vm,  54 
Purged  Ophion,  U,  58,  VUI,  54 
Purinton,  J.  A.,  on  Rocky  Mountain  Locust,  XZ,  75 
Purple  Emperor  Butterfly,  VI,  136 
Purple-finch  aqjusHy  accused  of  doing  ipjury,  1. 72 

destroying  Canker  "Worms,  VI,  27 
Purple  Grakle  destroying  Canker  Worm,  VI,  28 
purpureut,  OarpoctoctM,  VI,  27 
putiUa,  BhUopertha,  II,  14 
puMtideUa,  Tinea,  Supp.,  58 
puttulotut,  Sphenophortu,  Supp.,  54 
Putnam,  J.  D.,  on  Rocky  Mountain  Locust,  Vn, 

141 
Pyrameis  ataianta,  m,  167 
Pyramidal  Grape- vine  Worm,  m,  72 
pyramidea,  Amphipj/ra,  III,  73, 74 
pyramidoides,  Amphipyra^  III,  72, 74,  Supp.,  75 
Pyranga  rxOn-a,  VI,  27 
pyri,  Anthonomui,  HI,  11 

Briotoma,  1, 118,  III,  6, 95, 96,  VI,  37,  Supp.,  69, 

87 
PtyUa,  n,  10. 33 
Pyrrhwrctia,  Snpp.,  55 

^. 
quadrxgibhvt^  Anthonomus,  Id,  29,  35 
qxtadri-impresta,  ChryaobothrU,  VII,  71 
quadrispinotus,  Scolytut,  V,  105, 107,  Supp.,  54 
Quail  destroying  Chinch  Bugs,  vn,  41 
Locust  eggs,  IX,  91 
ni^ustly  accused  of  being  ii^urions,  1, 72 
-  Quediut  molochinua,  IV,  21 
^ueretno,  Laehnottema,  I,  67,  157,  II,  19,  VI,  128, 

vn,  27,  Supp.,  53 
quereuMoeieulata,  Cynipg,  Snpp.,  50 
'/r<mdota  (Gall),  in,  25 
■inanity  Cynip$,  1, 14 
-tpongijlea^  CVnip«,I,14 
querent,  PhyUoxera,  IV,  66,  VI,  80, 41, 48, 68,  VU,  91, 

119,  Vin,158 
Quick,  T.  J.,  on  Rocky  Mountain  Locust,  IX,  71 
Quince  Curculio,  ni,  35 

How  it  differs  from  the  others,  IIL  35 
Its  transformations  and  habits,  in,  37 
Remedies,  III,  38 
quindeeim-punetata,  Mysia,  IV,  18,  Supp.,  53 
quinque-maeulata,  Sphinx,  I,  95 
quinquep^inctafa,  Physonota,  II,  59,  Supp.,  53 
Qtiitealue  cenicolor,  VII  [,  124 


Hadiata,  a  brauch  of  the  animal  kingdom,  V,  6 
Badicicola  or  Root-inhabiting  type  of  Phylloxera, 

VI,  36, 37, 38, 66.  VII,  93 
radieum,  Anthomyia,  IX.  92 
7*ipir«,I,121,  Vr,52 
Ehodites,  I,  13 


raJUtice,  Euechemon,  Vin,  170 

Ragan,  Z.  F.,  on  Rocky  Mountain  Locust,  Vm, 

70, 105 
Ralls,  Wm.  C,  on  Rocky  Mountain  Locust,  IX, U7 
Randolph,  T.  C,  on  Clover-hay  Worm,  VI,  103 
Ransom's  Chip-trap  for  Curculio,  III,  15 
rapa,  Pierit,  II,  10, 107.  Ill,  167,  Vn,  5 
Rapacious  Soldier-bug.  1, 114 
Rape  Butterfly,  II,  10, 107,  V,  24,  Vn.  5 
Raphigaeter,  IV,  20 

Raptatoria,  a  section  of  Orthoptera,  V,  14 
raptatorius,  Reduvius,  1, 114,  Supp.,  58 
Rascal  Leaf-crumpler,  IV,  38, 42,  H  'VH,  81 
Natural  enemies  of,  IV,  40 
Remedies  for.  IV,  40 
Raspberry  Geometer,  1, 139 

Root-borer,  VI,  Ul 
Rathvon,  S.  S.,  on  American  Bean- weevil,  m,  53 
on  Colorado  Potato-beetle,  IX,  35 
on  Periodical  Cicada,  1, 20, 22.  IV.  81 
Rarenel,  H.  W.,  on  Grape  Phylloxera,  VI,  83,  VH, 

102,  VIU,  164, 165 
Raymond,  H.  C,  on  Rooky  Mountain  Locust,  IX, 

118 
Read,  M.  C,  on  Grape-vine  Plume,  III,  07 
Rearhorse,  1, 169 
Reason  vs.  instinct,  V,  83, 15. 
Reavis,  D.  B.,  on  Rocky  Mountain  Locust,  IX,  73 
reetut^  Balanintu,  IV,  144 
Red  Currant  Borer,  U,  10 

Red-eyed  Vireo  destroying  Canker  Worm,  VI,  27 
Locusts,  vm,  134 
Woodpecker  destroying  Locusts,  vm. 
124 
-legged  Ham-beetle,  VI,  96 

Locust,  VII,  125. 188,  VIII,  150 
•shouldered  Sinoxylon,  n,  53,  V,  54 
-taUed  Tachina-fly,  II,  50,  III,  129,  VI,  96,  VH, 

179,  VUI,  58 
•start  destroying  Canker  Worm,  VI,  27 
Reduviut,  n,  32 

raptatorius,  1, 114,  Sopp.,  58 
Red  Weevil,  n,  16,  IX,  17 
Red- winged  Blackbird  destroying  Canker  Wona, 

VI,  27 
Chinch     Boff, 

VII,  41 
Reed,  £.  B.,  experiments  with  various  substMio^ 

for  Potato-bugs,  IV,  14 
regalit,  Citheronia,  lU,  151,  IV,  129,  V,  Ul 
Relation  of  Insects  to  Agriculture,  V,  5^  18 
Relaxing  Insects,  V,  41 
Remedies,  V,  25 

for  Abbot's  White  Pine  Worm,  IX,  82 
Ailanthus  Worm,  I,  IS^ 
American  Meromyza,  1, 161 
Apple  Curculio.  Ill,  34 

•leaf  Bucculatrix,  IV,  50 
Skeletonizer,IV,45 
-root  Plant-louse,  1, 128 
•tree  Tent-caterpillar,  m,  UO 
-twig  Borer,  IV,  53 
Army  Worm,  U,  53,  VIII,  54 
Bag- worm,  1, 151 
I  Bee-killer,  1, 168 

Moth,  1. 167 
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Remediee  for  Blister-beetles,  1, 99 

Blue  Caterpillars  of  the  Vine,  11, 84 
Boll  Worm,  III,  108 
Cabbage  Piasia.  II.  Ill 

Worms.  II.  109 
Canker  Worms,  II.  98,  VI,  24,  VII,  85, 

VIII,  19 

Chinch  Bug.  II,  28,  VII.  31 
Clorerhay  Worm,  VI.  105 
OodlinsfMoth.  1, 66,  IV,  23,  V,  4«,  VI,9 
Colorado  Potato-beetle,  1. 116,  III,  99, 
IV,  11,  V,  53,  VI,  18,  VII.  8,  VIII.  3, 

IX,  45 

Com  Worm,  HI,  108 
Cotton  Worm,  II,  41,  VI,  17 
Cut- worms,  1, 90 
Fall  Army  Worm,  III,  114 

Web- worm.  III,  132 
Flat-headed  Borer,  I,  47,  VII,  76 
Flea-like  Negro-bug,  II,  35 
Oooseberry  l<>ult-worm,  I,  141 

Span-worm,  IX,  6 
Grain  Bmchns,  UI,  51 
Orape-uane  Oall-curculto,  I,  132 
-leaf  Folder,  HI,  62 
Phylloxera,  ni,  89,  IV,  68,  V 
71,  VI,  55,  VII,  105 
-root  Borer,  HI.  77 
-vine  Colaspis,  III.  84 
Fidia,  I,  133 
Flea-beetle,  III,  80 
Fruit- worm,  1, 135 
Plume,  I,  138,  ni,  68 
Oreen-striped  Maple  Worm,  V,  141 
Harleqnin  Cabbage-bug,  IV,  38 
Hickory  Bark  borer,  V.  107 
Imported  Currant  Worm,  IX,  13 
Jumping  Sumach  Beetle,  VI,  121 
Legged  li^ple  Bbrer.  VI,  109 
Lesser  Apple  Leaf-f.)lder.  IV,  49 
Native  Currant  Worm,  IX,  26 
New  Grape-root  Borer,  I,  128,  II,  88 
Oyster-shell  Bark-louse,  I,  16,  V,  90 
Peach  Borer,  I,  48 
Pea-weevll,  III,  48 
Periodical  Cicada,  I,  30 
Pickle  Worm,  II,  70 
Pine-leaf  Scale-insect,  V,  101 
Plum  Curculio,  I,  60,  III,  15,  V,  25 
Plum  Gonger,  III.  41 
Potato  Stalk-borer,  I,  92 
-weevil,  I,  95 
Wonn,  I,  96 
Pyramidal  Grape-vine  Worm,  III,  73 
Quince  Curculio,  lU,  38 
Rascal  Leaf-crurapler,  IV,  40 
Red-legged  Ham-beetle,  VI,  100 

•shouldered  Slnoxylon,  IV,  54 
Rooky  Mountain  Locust,   VII,    181, 

VIII,  125,  IX,  09,  108 
Rose  Chafer.  V,  110 
Round-headed  Apple-tree  Borer,  1, 45 
Seed-corn  Maggot,  I,  155 
Sheep  Bot-fly,  I,  165 
Smeared  Dagger.  HI,  70 
Strawberry  Crown-borer,  III,  43 


Remedies  for  Strawberry  Leaf-roller,  I,  143 
Worm,  IX,  28 
Striped  Cucumber-beetle,  II,  66 
Tarnished  Plant-bug,  II,  115 
Tent-caterpillar  of  the  Forest,  m 

128 
Tile-homed  Prionus,  II,  90 
Tobacco  Worm.  V,  56 
Tortoise-beetles,  II,  60 
I  Tree-cricket,  1, 139 

Whea^head  Army  Worm,  IX,  54 
White  Grub,  I,  157 
White-marked  Tussock  Moth,  I,  147 
Zebra  CaterpilUr,  II,  118 
Remington,  M.  C,  on  Clover  Hay  Worm,  VI,  104 
renigera,  Otlmna^  I,  86,  Snpp.,  56 
r<!pand«,  Oieindtla,  VIII,  52 
repentig,  Agrotit,  Supp.,  77 
Report  of  Committee  on  Entomology,  read  beftwe 

the  Mo.  State  Horticultural  Society,  II,  5 
Retarded  development,  V,  130, 132 
rttinervit,  Microeentrus,  VI,  155 
Rhipheut,  VIII,  170 
I  Rhipiphonu  paradaxui,  VI,  126 
1  peetinatu*  var.  ventralis,  VI,  125 

I  Rhizaphi*  vaHatrix,  VI,  31 
Rhizopertha  pusiUa,  II,  14 
Rhoditet  igiwta,  I,  13 

rcidieum,  I,  13 
Rhodobamut,  Supp.,  54 
rhois,  BUpharida,  I,  100,  II,  58,  VI,  118 
Rhopalocera  a  section  of  Lepidoptera,  V,  12 
Rhynehites  hacehu»,  III,  11 
UtuUti,  III,  11 
eonieuM,  III,  11 
RhyparoehrwnuM  devastator,  VII,  22 
Rhyg^a,  VIII,  38 
Hbetii,  Aphii,  VI,  46 
ribi$t  Aphis,  11,  10 

Rice  Bunting  destroying  Army  Worm,  VIII,  62 
Richmond   Oontervator,  article  ttom,  on   Rocky 

Mountain  Locust,  VIII,  75 
Richmond  Whig,  article  from,  on  Apple  grape-vine 

gall,  V,  115 
rieini,  Samia,  IV,  112 
Riehl,  Wm.,  on  Aimy  Worm,  VIII,  89 
rileyana,  Tortrix,  I,  153,  Supp.,  81 
rileyi,  AUiodes,  III,  71 

Erwtoma,  Supp.,  87 

PhyUoxera,  IV,  66,  VI,  42,  43,  64,  86,  VII, 
91,  117,  118,  VIII,  158 
Ring-banded  Soldier-bug,  IV,  18 
Ring-legged  Pimpla,  V,  49 

Roberts,  A.,  on  Rocky  Mountain  Locnst,  IX,  117 
Robin  destroying  Canker  Worm,  VI,  27 
robinio',  Spermophagtts,  III.  45 
roborana,  iSpUonota,  Supp.,  57 
Robords,  Chas.  J.,  on  Koc-ky  Mountain  Locust, 

IX,  69 
Robson,  J.W.,  on  birds  destroying  Canker  Worms, 
VI,  27 
on  Rocky  Mountain  Locust,  IX, 

66,  91 
on  Wheat-head  Army  Worm.  IX,  51 
Rocky  Mountain  Locust,  V^II.  121,  VIU,22,  57,  IX, 
57 
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Kocky  Monutain  Locnst— Continaed. 

Account  of  Damage  done  in  Missoari,  YIII,  89 
Additional  Natural  Enemies,  IX,  01 
Animalft  which  destroy  the  Eggs,  IX,  91 
Area  in  which  Eggs  were  laid  in  1876,  IX.  116 
Artificial  Means  of  Destroying  the  Eggs,  VIII, 

125 
Bill  to  provide  for  investigation  of,  YIII,  133 
Bounties  for  catching  and  destroying  Locusts, 

Vin,  138 
Changes  that  followed  the  Locusts,  YIII,  121 
Chronological  history,  YII,  182 
Conditions  of  Migration,  YII,  112 

which  prevent  the  permanent  Set- 
tlement of  the  Species  in  Mis- 
souri, Yin,  118 
Contrast  hetween  Spring  and  Fall,  during 

locust  injary.  Vm,  119 
Definition  of  the  Species,  YIII,  114 
Departing  swarms  do  not  return,  YIII,  124 
Descriptive,  VH,  126 
Destination  of  departing  Swarms,  YIII,  106, 

IX,  77  

Destitution  in  Missouri  in  1876,  YHI,  91 
Destruction  of  the  unfledged  young,  Yin> 

126,  IX,  108 
Does  the  Female  lay  more  than  one  egg-mass  t 

IX,  85 
Direction  of  flight,  IX,  81 
Direction  in  which  young  Locusts  travel,  YIH, 

101  

taken  hy  winged  Locusts,.  V 111,  105, 
IX,  81 
Easily  confounded  with  the  Red-Legged  Lo- 
cust. Yn,  125 
Eastern  line  reached  in  1876,  IX,  80 
Egg-mass,  philosophy  of;  IX,  87 
Eggs,  condition  of,  in  winter,  IX,  116 
deiicription  of;  IX,  87 
how  laid,  IX,  86 

where  laid  hy  preference,  YH,  123 
experiments  with,  IX,  99 
Enemies  and  parasites,  YII,  174,  YIII,  124, 

IX,  91 
Exodus  of  the  swarms  in  1875.  YIII,  104 
Experience  in  the  Spring  of  1875,  YIII,  118 
Experiments  with  the  Eggs,  and  conclusions 

drawn  therefrom,  IX,  99, 106 
Food-plantH,  YII,  158,  YIII,  121 
Qeneral  outlook  in  the  Spring  of  1875,  Ym,  60 
Governor's  Proclamation,  YIII,  95 
Green  variety  oC  VIII,  117* 
Habite  of  the  unfledged  Locusts,  YIII,  100 
Hatching  of  Locusts,  IX,  89 
How  the  young  Locust  escapes  fh>m  the  Egg, 

IX,  88 
How  to  avert  Locust  Injuries,  Ym,  131 
Influence  of  burying  the  eggs  at  different 
depths,  IX,  104 
exposure  to  air  on  the  eggs.  IX, 

104 
freezing  and  thawing    on    the 

eggs,  IX,  99 
moisture  on  the  eggs,  IX,  101 
wind  in  determining  the  coarse 
of  Locust  swarms,  IX,  81 


Rocky  Mountain  Locust— Continued. 

Ii\)ury  fh)m  other,  non-migratory  Locusts,  YII, 
171 
to  fruit  and  fhiit  trees,  Ym,  121 
Invasion  of  1873,  VIL  141 
1874,  YII,  148 
1876,  IX,  59 
Legislation,  both  national  and  local,  YUI,  182 
Lessons  of  the  year  1875,  YIII,  142 
Locusts  as  food  for  Man,  YIII,  148 
Measurements  of  Caloptenut  ipretut,  YII,  130 
Migratory  instinct    and    great    destractlTe 
Power  belong  to  but  one  species  west  of  the 
Mississippi,  Vn,  124 
Native  home,  YII,  161,  YIII,  109 
Natural  enemies,  VII,  174,  YIII,  124,  IX,  91 
Natural  history,  YII,  121,  YHI,  97 
Not  a  divine  Visitation,  YUI,  97 
Not  led  by  "Kings"  and  "  Queens,"  Yllf,  103 
Omaha  Conference,  IX.  106 
Outlook  in  Missouri  in  1875.  YIII,  61 
Predictions  for  1875,  VII,  166 
Previous  experience  in  the  Spring  of  1867, 

Vm,  57 
Prospects  in  1877,  IX,  121 
Bate  at  which  the  young  travel,  Vfll,  102 
Rate  at  which  the  insects  spread,  IX,  80 
Ravages,  YH,  156 

of  migratory  Locusts  in  the  Atlantic 
States,  vn,  167 
Reports  of  Correspondents,  IX,  69, 117 
Source  of  Locust  swarms  of  1876,  IX,  79 
Suggestions,  YIII,  140 
Time  of  appearance,  Vn,  160 
Time  of  leaving  of  the  winged  insects,  Ym, 

104.125 
Unnecessary  alarm  caused  by  native  Loonsta, 

Yin,  148 
Wind,  influence  of,  on  flight,  IX,  87 
Roe,  J.  E.,  on  Rocky  Mountain  Locust,  IX,  119 
Rogers,  Dan  F.,  on  Chinch  Bug,  II,  28 
Rogers,  J.  R.,  on  Apple-tree  Bark-louse,  Y,  78 
Root-borer  of  the  Grape-vine,  I,  124,  II,  87,  III> 
75 
Raspberry,  YI,  111 
Squash,  n.  64 
Root-borers,  m,  6 
Root-louse  of  the  Grape-vine.    (Ste  Grape  Phyl> 

loxera. ) 
Root  Plant-louse  of  the  apple  tree,  I,  118,  III,  &, 
IV,  68, 69 
Syrphus  fly,  1, 121 
Rope  and  tin  band  for  Canker  Worm,  YI,  26, 27 
rotacearuL,  Loxotctnia,  III,  6 
rotct,  Selandria,  II,  19,  VII,  27 
rotea^  Vraplata^  III,  6 
Rose-breasted  Grosbeck  destroying  Potato-beetle^ 

V,54 
Rose-bug,  III,  6 
Rose-bush  Saw-fly,  IX,  19 
Rose  Chafer,  Y,  108 

Hispa,  III,  6 
Rose  Leaf-roller,  III,  6 
Rosy  Dryocampa,  V,  139 

Round-headed  Apple-tree  Borer,  I,  45,  II,  19.  IV. 
124,  VII,  27 
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Bound-beaded  Apple-tree  Borer^— Con  tinned. 
Pood  plants,  1. 43 
Natural  history,  1, 43 
Remedies,  1, 45 
BoTo-beetle,  larra  of,  IV,  21 
BoTe-beetlee,  habits  of  some,  YI,  162 
Boyall's  Paris  Oreen  mixture,  VI,  21 
rubi,  ^geria,  VI,  113,  Supp.,  72 

Selandria^  1, 52 
ruMeufuto,  AnisotOj  V,  140 

Dryoeampa,  III,  123 
rubivora^  Aplodes,  1, 130,  Supp.,  79 
rubivwraria,  Synehlora,  Supp.,  70 
TubrOy  Pyranga,  VI,  27 
ruJUapiUa,  Haminthopkaga,  VI,  27 
ruJIeoUU,  Necrobia,  VI,  101 
ru/tmanuM^  Bruehus,  III,  58,  Supp.,  70 
ruJiptdU,  Mieropus,  VII,  22 
r%i/^,  Oaryn€U$,  VI,  101 
PenUUoma,  IV,  20 
r%fiu,  Sigalphus,  III.  27,  Supp.,  68 
Rummaging  Ground-beetle,  ll  103,  HI,  120 
Ruptor  ovv,  structure  in  many  insect  embryos,  for 

bursting  the  egg-shell,  IX,  127 
Sural  Carolinian,  artide  from,  on  Locusts,  Vll, 

173 
Burnt  New  Yorker,  article  ftx>m,  on  Apple-leaf  Buc- 
culatrix,  IV,  SO 
article  fh>m,  on  trapping  Cur- 
culio,  ni,  16 
Rureil  World,  Colman's,  article  from,  on  Apple-tree 

Baric-louse,  V,  77 
Rwid  World,  article  from,  on  Fall  Army  Worm, 
111,109 
article  from,  on  Grape  Phylloxera, 
IV,  55,  VI,  84 
ru$eariue,  Blaphrut,  VIII,  52 
Bust-red  Social  Wasp,  V,  54 
Butbottom,  W.  F.,  on  Rocky  Mountain  Locust, 

IX,117 
ruHeiUa,  Setophaga,  VI,  27 
S. 
Sacramento  Union,  article  from,  on  Silk  Industry, 

IV.  80 
§aHti*-etrobiloidet,  Gall,  VI.  155 
mU^fneana,  Buryptyehia,  II,  134,  Supp.,  57 
Mtttolor,  Qroeharis,  1, 138,  V,  119,  Supp.,  60. 62 
Salt*(oria,  a  section  of  Ortboptera,  V,  14 
Samia  eeeropia,  TV,  103,  Supp.,  55 

Columbia,  TV,  107,  111,  128,  Supp.,  55 
eynthia,  TV,  112 
guerinii,  IV,  112 
ricini,  IV,  112 
tamMB,  Oryptus,  IV,  110,  111,  Supp.,  52 
SAnbom,  F.  G.,  on  fhtme  for  insect  net,  V.  31 
tanguinoa,  CV^^^on^^ai  Supp.,  52 
Saperda  bivittaUi,  1, 42,  n,  19,  ni,  6,  VII,  27,  Supp., 
53 
Candida,  Supp.,  53 
diecoidea,  V,  106 
populnea,  TV,  22 
Sareopkaga,  11, 110 

camaria,  VII,  180,  IX,  95,  Supp.,  60 
var.  manHvora,  VTT,  180 
»arraceniai,VTl,  180, 181,  IX,  95,Supp., 
60 


Sarraoenia  Flesh-fly,  VII,  181 

earraeenux,  8areophaga,VTT,  180, 181,  IX,  95,  Supp.,^ 

60 
SatelUte  Sphinx.  II,  76 
ecU^itia,  Philampelue,  II,  76 
Satumia  maia,  IV.  41,  V,  127 

io,  V,  133 
tauda,  AgroUe,  1, 74,  Supp.,  55 
Saunders,  Wm.,  Experiments  with  poisons  for  Po> 
tato-beetie,  IV,  14 
on  GiHpe-seed  Maggot,  n,  98 
on  Imported  Currant  worm,  IX, 

12,14 
on  Pea- weevil.  III,  49 
Saunders,  W.,  on  Oidium  Tuekmi  in  America,  V,. 

69,70 
Saw-flies,  n.  8,  V,  9, 10,  VHI,  88 
Sawyer's  Canker  Worm  trap,  VI,  26 
icabiei,  Acame,  VI.  61 
teabroieUut,  Nemotoie,  V,  160 
eeabrum.  TVomMdtum,  VII,  175 
Scale  of  Bark-louse,  True  Nature  of;  V,  80 
eeandeni,  Agrotit,  1. 76, 78,  III,  6,  Supp.,  56 
Scarlet  Mite,  VII,  175 

Tanager  destroying  Canker  Worm,  VI,  2T 
SoenopintiS,  V,  8 
Sehizoneura,  Supp.,  87 

lanigera,  Supp.,  59 
Sehcenherri,  Paehyrhynekus^  III,  57 
Seiara,  VUI,  23, 24,  Supp.,  50 
Seientifie  American,  article  fh>m,  on  Colorado  Po- 
tato-beetle, IX,  35 


I  iScoZia,  Vn,  174 
I  bieinta,  VI.  124 

I  Jlavifrone,  VI,  124 

8eclytid€B,TU,e 

icdytivorue,  Braeon,  V,  106,  Snpp^  67 
Seolytut,  m,  6,  V,  1U6 

eary(B,  V,  103,  Supp.,  64 
dettructor,  V,  104 
muticiu,  V,  105, 107 
i^inoeue,  V,  105, 107,  Supp.,  54 
eeribonia,  Ecpantheria,  IV,  141, 143 
ecrutator,  Caloeoma,  n,  103,  m,  129,  Vm,  52 
8eudderiana,Hedya,  Supp.,  57 
Scudder,  S.  H.,  on  Protective  resemblance  in  But^ 
terflles,  lU,  166 
on  Rocky  Mountain  Locust^  Vm, 

109 
on  Southern  Cabbage  Butterfly,  II, 
104 
eculptilie  Sphenophorvt,  Supp.,  54 
eeuteUarie,  Anthonomtu,  Supp.,  54 
ScuteOera,  a  flftmily  of  Heteroptera,  II,  82,  83,  IV,^ 

19,V1I,48 
Seymnut,  II,  25, 27,  VI,  51,  VII,  39 
cervieaUe,  1, 122,  V,  100 
eoneobrinue,  V,  100 
terminatue,  V,  100 
Seabrook,  W.  B.,  on  Cotton  Moth,  II,  40 
JSeddUa  Preee,  article  fh>m,  on  White  Grub,  1, 158. 
Seed  com  maggot,  1, 154 

Cnrculio  of  the  Grape,  1, 129 
Seiurut  auroeapHlus,  VI,  27 
Selandria,  V,  26 

cercw»,n,18,Vn,27 
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.^elandria  ro$(B,  H,  19,  VH,  27,  IX,  19 

n«W,  1, 52 
^eUn«,  Attaeut,  IV,  125 
JSemana  prunivora,  1, 65,  III,  6,  25,  V,  51 
Semiotellut  dUiocamptB,  III,  120 
-^emiietdpta,  OhryaohothrU,  YII,71 
senatoria,  Dryocampa,  m,  123,  IV,  41 
Senamstopia  bicineia,  V,  140 
mUUaris,  II,  50 
^eptemdseim,  Oioada,  1, 18, 19, 20,  H,  19.  m,  6,  VII 

27,  Snpp..  58, 50 
s^tMirionit,  Br*nthui,  VI,  116, 117 
Seriearia  mart,  IV,  75 
wrietum,  Trombidium,  VTI,  175,  Supp.,  63 
sericeut,  AtUut,  II,  123 
Spermophagtu  robiniOj  HI,  45 
serratut^  Bruehtu,  HI,  56,  Sopp.,  70 
4Mo«£rw,  Afnp4loglypUr,  Sapp.,  71 

Baridiut,  m,  60,  Sapp.,  71 
JSetopkaga  ruHeitta^  YI,  27 
Seventeen-year  Locust,  n,  19,  HI,  6,  VII,  27 
Seventeen  and  thirteen  year  broods  of  the  Period- 
ical Cicada,  1, 18 
Sex,  law  of,  V,  85 
Sex  not  aflTected  by  food,  Vm,  19 
Sexed  Phylloxera,  Vm,  158 
Shad-fly,  V,  143 

Shane,  J.  B.,  on  Rooky  Mountain  Locust,  IX,  118 
Shattuck,  J.  C,  on  Rocky  Mountain  Locust,  VII, 

178 
Shaw,  a.  Vr.,  on  Soldier  Bugs,  V,  51 
«heep  Bot-fly,  1, 161 

-ticks,  V,  13 
Shepherd,  S.,  on  Hickory  Bark-borer,  V,  105 
^Shimer,  Dr.  H.,  on  Chinch  Bug,  11,  20, 24, 26, 30, 

VII,  39, 40 
:Short- winged  Ichneumon,  IX,  55 
Shulz,  6.  £.,  on  Rocky  Mountain  Locust,  IX  70 
.fibyUa,  Limenitii,  m,  171 
Sigalphus  Cnroulio  Parasite,  III,  25 
Sigalphtu  eureuliofUs,  UL,  25, 27,  Supp.,  67 

var.  ri^M.III,  27,  Sapp.,  63 
^twHpet,  Ichneumon,  III,  69 
s%gn\ferj  Ooiiida,  II,  63 
SUk-growing  in  California,  FV,  73 

Kansas,  IV,  82 

Missouri,  IV,  83 
Silkworm,  The  Alhmthus,  IV,  112 

American,  IV,  104 

Cecropla,  IV,  103 

Luna,  IV,  123 

Mulberry,  IV,  76 

Pemy,  IV,  137 

Polyphemus,  IV,  125 

Promethea,  IV,  121 

Tusseh,  IV,  138 

Yama-mai,  IV,  130 
Silkworms,  IV,  72 
Silky  Asllus,  H,  123 
SUky  Mite,  VII,  175,  IX,  91 
^ilpha  americana,  VI,  100 
Simmons  &,  TlUson,  on  Grape  root  Borer,  1, 125 
Simpson,  T.  "W.,  on  Rocky  Mountain  Locust,  IX,  75 
Sinea  diadema,  Supp.,  58 
SinoxyUm  basiOare,  IV,  63, 64,  V,  54 
Sinoxylon,  the  Red-shouldered.  IV,  52, 53, 54,  Y,  54 


iiro,  Tyroglyphut,  YI,  52 
SitophUus  granariui,  II,  10,  III,  60 
Skimmed  Milk  as  remedy  for  Gooseberry  Span- 
worm,  IX,  6 
Skunk  destroying  Locust  eggs,  IX,  91 
Slug  Worm  of  the  Pear,  II,  19 

Rose,  II,  19,  YII,  27 
Slug- worms,  Y,  26 

Small  White  Bristly  Cut- worm,  1, 86 
Smeared  Bagger.  Ill,  70 
SmUey,  W.,  on  Rocky  Monntahi  Locust.  IX,  70 
Smith,  H.  J.,  on  Green-striped  Maple- wonn,  V.  137 
Smith,  Jos.,  on  Snake  Worm,  Vm.  24 
Smith,  J.  F.,  on  Rocky  Mountain  Locust,  IX,  68 
Smith,  J.  H.,  on  Rocky  Mountain  Locust,  YlH,  ftt 
Smith,  S.  I.,  on  oviposition  of  Oonoeephalui,  VI, 

155 
Smith,  S.  S.,  on  Army  Worm,  Vm,  39 
Smith,  T.,  on  seeding  of  Yuccas,  Y,  159 
Smith*  W.  A.,  on  Rocky  Mountain  Locust,  IX,  70 
Smith,  W.  R.,  on  Rocky  Mountain  Locust,  VIH,  8S 
tmithii,  Oryptus,  lY,  111 
Snake- worms,  Yin.  23, 24 
Snapping-beetles,  III,  6 

Snidow,  W.  L.,  on  Rocky  Mountain  Locust,  IX,  71 
Snout-beetle,  H,  92,  III,  5, 10, 37,  YL  116 

The  Imbricated,  III,  57 
Snow,  F.  H.,  on  False  Chinch  Bug.  Y,  111 

on  Rocky  Mountain  Locust,  YHI,  77, 
114,  IX,  93 
Snowy  Tree-cricket,  V,  120 
Snyder,  C,  on  Rocky  Mountain  Locust,  VII,  194] 
8oeiali»,  Spizella,  YI,  27 
Soda  as  remedy  for  Apple-tree  Bark-lioe,  1, 17 
Soldier-bug,  The  Glassy- winged,  HI,  1S7 

The  Splned,  1, 77, 89, 113,  II,  32, 34,  IV, 
19,  Y,  51, 133,  IX,  17 
Soldier-bugs  as  enemies  of  Cicada,  1, 26 

Codling  Moth.  V,  51 
MolidoffinU,  Trypeta,  1, 13, 173 
SoUdago  Gall-maker,  II,  134 

GaU-moth,  1, 178.  n,  20, 132 
Song-sparrow  destroying  Canker  Worm,  VI,  27 
iaror,  OhryiobothrU,  YII,  71 
I  Sorsby,  B.  A.,  on  attracting  Boll-worm  Moth  by 
;      sweets,  ni,  108 

I  Sounds  ttom  insects  sometimes  inaudible,  VI,  151 
I  Southern  Cabbage  Butterfly,  II,  104 
I  Cotton  Army-worm,  II,  49,  VIII,  34 

I  Grass-worm,  II,  41  » 

j  SoiUhem  Farmer,  article  from,  on  Paris  Green  foe 
'      Cotton  Worm,  VI,  19 
'  Span-worms,  II,  110 
I  Spanish  blister-beetle,  Y,  18 
I  Spathius  irifaeciatiu,  V,  106,  Supp.,  67 
I  Species,  definition  of,  YI,  143,  VII.  115,  179 
geographical  range  of;  IX,  82 
epeciotue,  Stizue,  I,  27,  Supp.,  52 
'  Speckled  cut- worm,  I,  84 
.  Spectrum /emoraUim,  VI,  160,  YII,  181 
SpermophaguM  robinice.  III,  45 
Spheeiue,  Supp.,  52 
'  Sphenophorue  pulehellue.  III,  60 

puetulotue,  Supp.,  54 
eeidptUU,  Supp.,  54 
IZ'PuneUUuM,  111,60,  Supp.,  54 


Digitized  by  V^iJiJ^lV:: 


QENEBAL  INDEX. 


161 


Sphenophorut  truncatus,  HI,  59 

tea,  m,  50,  Stipp.,  54 
Sphinges,  V,  12 
Sphingidm,  HI,  123,  IV,  86 
iSlpAi»t;r,  n,71.74»7« 

Carolina,  I,  M,  lY,  129 
erontoTy  TL,  74 
/ycaon,  U,  76 
myton^  IL,  71 
^macuktia,  I,  W,  V,  125 
Sphinx  moth«  n,  78,  V,  06,  VI.  162 
Spiderwort  Owlet  moth,  m,  113 
BpiionoUk  rofrofttno,  Snpp.,  67 
Spilo9oma  tif^iniea^  lU,  66 
Spined  SoUUex^bng.  I,  77.  89, 118,  H,  32,  34,  IV,  19, 

V,  51, 133,  IX,  17 
tpinota^  Arma,  1, 77, 89, 118,  II,  32,  IV,  19,  Snpp.,  68 

PhyUox€rm,  VII,  118 
9jnraU$,  Triehina,  IV,  70 
8piulUt9oei4Uii,  Y1,T! 
Spotted  LAdybird,  I,  112,  n,  25, 27. 36,  V,  149,  Vn,39 

Pdidnota,  lU,  77 
Spray  Machine,  Peek's,  VIII,  4 
tpredi,  Aeridium,  VII,  128 
gpretum,  Aeridium,  Vn,  128 
ipretut,  Caloptentis,  VII,  121, 128,  Vin,  57, 109, 114, 

Snpp.,  89, 90 
Spring  in  Enrope  and  America,  VI.  151 
Spring  Canker-worm,  VII,  80,  Vm,  17,  18 

Canker  Worm  Hoth,  vm,  37 
Sprinkler  for  the  nae  of  Paris  Green  Water,  VI,  20, 

^TI,  15,  vin,  5 
Sqnash  bug.  1, 118, 11. 81,  VH,  46 

Borer,  II,  64 
8t  Jo§eph  Berald,  artlele  from,  on  Colorado  Pota- 
to-beetle, m,  97 
article  from,  on  Rocky  Konnt- 
ain  Locust,  vm,  67, 69, 78, 75 
St.  Louis  €flob9'I>9moemt^  articles  from,  on  Bocky 
Moontain  Loonst,  Vm,  68, 71, 92, 155 
B^publioan,   articles   from,   on   Booky 
ICoantain  Locust,  VHI  69,  73,  75,  148, 
IX,  73 
Stag-beetle,  V,  145 

Stainton,  H.  T.,  on  Pronuba  yaeeastUa,  V,  160 
Stalk-borer,  m,  105,  vm,  37 
of  tbe  Potato,  1,92 
weevil  of  the  Potato,  1, 93 
maphyUnidm,  VI,  162,  vm,  20, 24 
State  University,  cabinet  for,  VH,  (prefikoe,  p.  5) 
Steelblae  Flea^beetle,  1, 101.  HI, 79 
SteUe,  J.  P.,  on  Periodical  Cicada.  IV,  32 
SUnoeorus  viOotut^  1, 25 
SUnopogon  eontanguineut^  IX,  98 
Stenoptyeha,  Snpp.,  57 
Stevenson,  Hngh,  on  Bocky  Moontain  Locust,  IX, 

70 
tHgma,  Dryocampa,  HI,  128,  IV,  41.  V,  141 
Sting  of  the  Periodical  Cicada,  I,  26 
Stinging  larv»,  V,  126 
Stiretrut  ftmbriatui,  I,  114,  H,  34,  IV,  20 
sHrjricola,  Crdbro,  IX,  95,  Snpp.,  89 
Stitu9  grandis,  I,  27,  Supp.,  52 
spteiotxit^  I,  27,  Supp.,  52 
8tomoxy»,  V,  13 

Stone,  W.  B.,  on  False  Chinch  Bug.  V.  Ill 
11   MO 


Strachia  hi^trionica,  IV,  35 

ornata,  IV,  38 
Strawberry  Crown-borer,  HI.  42 
Leaf-roller,  I,  142 
Worm,  IX,  27 

Descriptive.  IX,  28 
Bemedies,  IX,  28 
StrepHptera,  V,  15 
striata,  Dendroica,  VT,  27 
Stridnlation  of  Acrididae,  VI,  153 

Burying  beetles,  m,  14 
Gryllidae,  VI,  154 
Homed  Passalns,  IV,  139 
Katydids,  HI,  154 
Locusts,  m,  153 
(Kcanthut  latiptnnU,  Supp.,  60 
Oroeharis  taUaU^,  Supp.,  62 
Plum  Curculio,  IH  14 
Three-Uued  Leaf-beetle,  III,  14 
Stringer,  J.  E.,  on  Bocky  Mountain  Locust,  IXr 

71 
itriolata,  Haltica,  III,  44 

PhyUotrtta,  III.  88 
Striped  Blister-beetle,  I,  96, 115 

Bog,  n,  64,  66 
Striped  Chrysops,  11,  129 

Cucumber- beetle,  n,  64.  65,  III,  6 
Flea-beetle,  UI,  44 

Squirrel  destroying  Locust  eggs,  IX,  91 
ttrobi,  PiMtodtM,  III,  60 
Strobiloides  Gall  on  Willow,  VI,  155 
Strong,  W.  C,  on  grafting  grape-vine,  VH,  114 
Stronffylium  tenuieoUe,  VI,  118 
Stroop,  L.  J.,  on  Archippus  Butterfly,  m,  151 
Structure,  adaptation  of,  to  habit,  VI,  154 
Struggle  for  existence,  VIII,  122 
Stylopidtw,  V,  15 
Stylopt,  V.  15,  VI,  125 
ntavella.  Myelins,  IV,  41,  Supp.,  79 
Subangular  Ground-beetle,  I,  58 
eubangulata,  Attpidoqlowa,  I,  58 
tubcadent,  Cehxna^  Supp.,  56 
9uJbco»talis,  Xylina,  III,  136,  Supp.,  75 
tubeyaneus,  Ichneumon^  m,  69 
ettbgothica,  Agrotis,  I,  81,  83,  IH,  151,  Supp.,  55, 56 
Subimago,  Chrysopa  issues  from  cocoon  as,  I,  57, 

n,  26 
Subjoined  Hadena,  I,  84 
tubjuncta,  Hadena,  I,  84 
Submersion  as  remedy  for  Chinch  Bug,  VII,  31 

PhyUoxera,  IV,69,  VI.55 
Bocky  Mountain    Lo- 
cust, vn,  18S 
tuffuea,  Agrotie,  Supp.,  55 
suiOa,  Colaspis,  III,  82 
Suits  due  to  insects,  VI,  96 
tuleatus,  Otiarhynchus,  HI,  11 
Sulphide  of  Potassium  as  remedy  for  Gooseberry 

Span-worm,  IX,  7 
Sulphur  as  remedy  for  Phylloxera,  IV,  69 
Sulphuretted  hydrogen  as  remedy  for  Phylloxem, 

IV,  69 
Sumach-beetle,  Tbe  Jumping,  VI,  118 
Summer  Yellow  Bird  destroying  Canker  Worm 

VI.  28 
surinamemm,  Sylcanvs,  III,  6 
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nUurtUii,  Anthonomw,  HI,  60 

Swarming  of  batterflies,  m,  151 

Sweetened  water  for  CodUng  Moth,  IV,  27 

Sylvanxu  turinameMU,  m,  6 

tylvatiea,  Olinocampa,  II,  7,  37,  nj,  121,  lY,  41, 

Sapp.,  55 
tymphoriearpi,  Tortrix,  I,  154,  Sopp.,  82 
Sy^hHorvk,  Sapp.,  7» 

cXboliruata,  Supp.,  79 
rubivorana,  Sapp.,  79 
Synemon  th«Te$a,  Vin,  178 
Synopsis  of  the  American  species  of  the  genos 

Phylloxera,  VII,  117 
Syrphidce,  V,  13 
Syrphas-fly,  VI,  51 

of  Root-louse,  1, 121 
Larva,  V,  149,  VI,  51 
SytUxehut,  Supp.,  60 


TaJbanidcB,  VI,  123 
Tabanu9  atratu*,  II,  128,  129.  130 
bovintu,  n,  129 
einctut,  II,  128 
cottalis,  n.  128 
Uneola,  II,  128 
tabeicem,  Eraa^  II,  124 
toMdo,  Ohryopa,  VII,  106 
lachina,  II,  103,  VHI.  107 

ononymo,  IV,  129,  V,  133,  139,  VII,  178, 

Vm,  179,  IX,  54 
urchippivora,  HI.  116, 150,  V,  149 
aurieincta,  V,  140 
lyUAncta,  V,  140 
UfcuciiUa,  V,  140 

phyciUB,  IV,  40,  Sapp.,  88  * 

Tachina^fly,  II,  109,  110,  120,  ni,  62,  129,  142,  149, 
157, 161,  IV,  123,  V,  138  , 

The  Anonymous,  VII,  178 
of  Armyworm,  IV,  109,  Vin,  50  ' 

of  Cecropia  Worm,  IV,  108 
The  Red-tailed,  VI,  96.  VII,  179 
Taehinidce,  V,  18 

Talbot,  R.  H.,  on  Rocky  Mountain  Locust,  IX,  68 
tapetzMa,  Tinea,  II,  10 
Tarantula,  n,  106 
tarda,  Tiphia,  VI,  126 
Tarnished  Plant  Bug,  II,  113, 114,  IV,  20 
Tawny  Emperor,  VI,  140 

EaiUer  states,  VI,  141. 148 
Food-plants,  VI,  141 
Parasite,  VI,  142 
Taylor,  A.  S.,  Locust  History  in  America,  VII,  133 
Telea  polyplumut,  IV,  125 
Telephorui  bUineatw,  IV,  29, 30 
4aifera,  Agrotit,  1, 80,  Supp.,  55 
-Ten-lined  Spearman,  1, 103 
ITencbrio  molitor,  II,  9, 10,  VI,  118,  IX,  43 

obiteurus,  U,  9, 11,  IX,  43 
Tenebrionid  Larva,  VI,  118 
Tent  Caterpillar,  II,  100,  m.  130, 132 
Tent  Caterpillar  of  the  Apple,  II,  7,  III,  117 
Development,  IIL  119 
Eggs.  111,118 
Food-planto,  in,  120 
Remedies,  m,  120 


Tent  Caterpillar  of  the  Forest,  II,  7,  37,  HI,  120, 
121,134.V,128.VIII,23 
Is  it  ever  destructive  i  III,  127 
Larval  habiU  of,  III,  124 
Natural  history  of,  HI,  121 
Remedies  for.  III,  128 
Summary,  m,  129 
T«nthredmid€e,  V,  10,  VI,  70 
tenuicoUe,  Strongylium,  VI,  118 
Terat  oxyeoccana,  Supp.,  83 
Terebrantia,  a  section  of  Hymenoptera,  V,  9 
Tennes /lavipef,  IX,  43 
frontalis,  II,  11 
tetttlata,  HaUHdota,  in,  127 
Tetraeha  virginica,  1, 115 
Tettigonia,  1, 171,  m,  38 
Tettix  granulata,  Vm,  150 
texana,  Catida,  Supp.,  54        % 
Texas,  Locust  History  in,  Vm,  88,  IX,  76 
Text  Books  on  Entomology,  V,  44 
Uxtor,  ffyphantria,  III,  130, 132,  Supp..  55 
TheeUi,  VI,  140,  Vm,  177 
thelxiope,  Helieonius,  m,  173 
TheognU  albieinetus,  V,  154 

phyUoptu,  V,  154 
thereta,  Synemon,  Vni,  178 
Thertilochut,  III,  28,  Supp.,  65 
Thick-legged  Buprestian,  Vn,  72 
thuieUa,  Bucculatrix,  IV,  51 
Thirteen  spotted  Ladybird,  1, 112 
Thirteen-year  Locust,  II,  19,  VII,  27 
ThUUe  Plume,  1, 180,  n,  112 
Thomas,  Prof.  Cyrus,  Controversy  on  habita  of 
Army  Worm,  n,  47 
Description  of  Red-legged 

Locust,  vn,  126 

on  Army  Worm,  Vm.  41, 

45 
on  Colorado  PoUto-b«etle, 

VIII,8 
on  Rocky  Mountain  Locuat^ 

vn,  141.  vni,  115.  in 

Thompson,  £.  A,  on  remedy  for  Peach  Boror,  I, 

49 
Thompson,  Wm.,  on  Rocky  Mountain  Looost.  IX, 

118 
Thomburg,  J.  M.,  on  Rocky  Mountain  liocost.  IX. 

72 
Thornton,  Dr.  C.  W.,  on  Army  Worm.  HI,  Ul 
Thrasher,  J.,  on  Rocky  Mountain  Locust,  IX,  74 
Three-banded  Spathius,  V,  106 
Three-lined  LeafbeeUe,  1, 99,  II,  58,  m,  14 
Threnodet,  VIII,  170 
Thnpidce,  V,  16 
Thript,  II,  6,  in,  29.  V,  16, 118,  VI,  50 

phyUoxer<B,  VI,  50 
Thymele,  Vni,  175 
thy  mi,  Xyiiu$,V,  113,  Supp.,  85 
Thyreut  abbotii,  II,  78 
thyridopterigit,  EemiUlet,  1, 150,  Supp.,  65 
Thyridopteryx  ephemerce/ormie,  1, 147 
Thytanoptera,  V,  16 
tibiale,  TroehUium,  VI,  113,  Supp.,  72 
Tiger-beetles  preying  on  Locusts,  IV,  96 
Tiger-moth,  IV,  88 

The  Isabella,  IV,  148 
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TiMen,  JoBiah,  on  Kocky  Moimtain  Locust,  IX,  72 
Tile-homed  Prioniw,  II,  89, 90 
DimorphouB  male  form,  II,  90 
Food-plants,  n.  89,  90 
Remedy,  II,  91 
Titts,  R.  H.,  on  parasite  of  Flat-headed  Borer,  VII, 

74 
tinctoritim,  Tromhidium,  VII,  175 
Tinea,  the  Cabbage.  IV,  86 
Tinea  peUioneUa,  U,  10     • 
pU9tuUUa,  Snpp.,  58 
tapeUeUa^lXlQ 
retfionsBo,  n,  10 
Tineid€8, 11,139 

On  a  new  Genus  in,  V,  150 
Tingiipifri,U,33 
Tiphia/emarata,  VI,  124 

inomata,  VI,  123, 126 
tarda,  VI,  126 
tramv^rta,  VI,  126 
TLpula,  1, 180 
Tipulida,  II,  132 
tipuli/ormU,  ^geria,  II,  10 
Titmouse,  Blackcapped,  destroying  Codling  Moth, 

IV,  28 
tityrut,  Eparffyrius,  Vin,  173 
Tityrus  Skipper,  II,  125 
Tobacco  Worm,  connterworking  the,  V,  56 
Tolmerut,  IX,  98 
Tomato-gall,  Grape^Tine,  V,  117 
Tomato- worm,  1, 96,  IV,  17 
Tortoise-beetle,  the  Black-legged,  II,  63 
Golden,  II,  62 
Mottled,  n.  63 
Pale-thlghed,  11,62 
Tortoise-beetles,  1, 100,  II,  56. 58, 59. 61 
Tortrix  hotrana,  9app-,  57 

cindereikk,  IV,  47,  Sapp.,  82 
malivorana,  IV,  47,  Snpp.,  82 
oxyeoeeana,  Snpp.,  82 
pahtdanot  VI,  103 
rUeyana,  1, 153, 154,  Snpp.,  81 
gymphoriearpi,  I,  154,  Snpp.,  82 
vaeeinivorana^  Sapp.,  82 
Townley,  John,  on  Climbing  Cut- worms,  1, 71 
trabeata,  Ckunda,  II,  63 
Trabue,  A.  E.,  on  Army  Worm,  n,  44,  VIII,  27 
Tragocephala  viridifateiata,  VIII,  149 
Transformation  of  insects,  remarks  on.  III,  146 
trangverta,  Tiphia,  VI,  126 
tran^vernUf  Bruehtu,  Snpp.,  70 
Traps  for  Canker  Worm,  VI,  25, 26,  VIII,  20, 21 
Codling  Moth,  1, 66,  IV,  23,  V,  46 
Plnm  Cnrculio,  IH,  15 
Tread  wen,  C.  C,  on  parasite  of  Rocky  Monntain 
Locnst,  IX,  93 
on  Rocky  Mountain  Locust,  IX 
68 
tredecim.  Cicada,  1, 19,  II,  19,  III,  6,  VII,  27,  Sapp., 

M,59 
tredecifnpunetata,  Hippodamia,  1, 112 
tredecimpunetahts,  Sphenophorvs,  III,  60,  Supp.,  54 
Tree-cricket,  1, 138 

: .  The  Jumping,  V,  119  » 

The  Snowy,  V,  120    ^^    mL 


Tree-hopper,  the  Bulfiilo,  V,  121 

Tree-hoppers,  HI,  6 

Trivoltin  SUkworms,  IV,  85 

tricha;  QeothlypU,  VI,  126 

Trichina  tpiraUt,  IV,  70 

Triehobaris,  Sapp.,  54 

Triehodactylus,  VII,  106 

Triehogramma  {?)  minuta,  HI,  158,  Supp.,  68 

Triehogrammida,  VI,  142 

Triehoptera,  V,  16 

tricoia,  AgroHa,  Supp.,  55 

tridens,  Acronycta,  H,  121,  Supp..  73 

tr^faadattu,  Spathiut,  V,  106,  Supp.,  67 

trUineata,  Lema,  1, 99,  U,  58.  HE,  14,  IV,  8 

Trim  Ladybird,  n,  25, 27,  VII,  39 

Trimble,  Dr.,  on  Quince  Curculio,  m,  36 

Trimera,  a  division  of  Heteroptera,  V,  13 

trifwtatus,  Bariditti,  I,  93,  in,  60,  Supp.,  54 

Trip?Ueb$,  Supp.,  58 

trisHs,  Coreui,  1, 113,  II,  31,  VII,  46,  Supp.,  58 

trUiei,  Diplosis,  II,  10 

TrochUium,  VI,  27 

acerni,  VI,  108 

marginatum,  VI,  113,  Supp.,  72 
tibiaU,  VI,  113,  Supp.,  72 
Trogo9ita  nana,  III,  6,  V,  51 
troilus,  PapUio,  HI,  169 
Tromhidium  holoserieeum,  VII,  175 

seabrum,  VII,  175 

serieeum,  VII,  175,  IX,  91,  Supp.,  63 

tirutorium,  Yil,  175 
True,  Dr.  U.  T.,  on  Locusts,  VII,  168 
Trough  remedy  for  Canker  Worm,  VI,  26 
Truland,N.  B ,  on  Rocky  Mountain  Locust,  VII,  159 
Trumpet-gall,  Grape-leaf,  V,  118 
truncatui,  Sphenophonu,  m,  59 
Trupanea  apivora,  1, 168,  n,  122,  Snpp.,  60 

vertebrata,  II,  123,  Supp.,  87 
Trypeta  pomoneUa,  1, 108,  HI,  6, 91 

solidaginii,  1, 13, 173 
Trypoxylon,  VI,  162 
tuckeri,  Oidium,  VI,  30, 63, 79, 85 
turbatella,  Dakruma,  Supp.,  57 
turea,  Leucania,  Vm,  43 
Turdui/uscetcena,  VI,  27 

migratoriut,  VI,  27 
Tnmip  Flea-beetle,  III,  83 
tumus,  PapUio,  VI,  145 
Tusseh  Silkworm,  IV,  138 
Tussock  Moths,  U,  15 

Tuttle,  W.  F.,  on  Rocky  Mountain  Locust,  IX,  00 
Twelve-spotted  Diabrotica,  11, 66 
Twice-stabbed  Lady-bird,  1, 16,  V,  100 
Twig-borer,  III,  6 
Twig.girdler,III.6 
TwoUned  Soldier-beetle, IV, 29 
Two  of  our  common  Butterflies,  m,  142 
Two-striped  Locust,  VII,  124, 173,  VIH,  150 

Potato-beetle,  n,  61 

Saperda,I,43,ni.6 
Tylodtrmafragarux,  Supp.,  72 
Tyroglyphut  echinopus,  Vll,  106 

enUrmophagui,  VI,  52 

phyUoxerm,  VI,  52, 53. 81 

tiro,  VI,  52 
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vlmi,  Eriosoma,  1, 123,  Supp.,  87 
Unadorned  Tiphia,  VI,  123 
Unarmed  Bnatic,  1, 72,  lU,  114 
undecimUnmta,  Doryphora,  "VTII,  10 
Uni-banded  Ichnemnon-fly,  III,  77 
unieolor,  Corimd4tn^,  U,  85 

Maerobiuit,  Sapp.,  54 
unifcueiatorita^  Ichneumon,  m,  71 
itnio,  £ttdryM,  1, 186,  n,  83,  m.  63,  VI,  90,  W,  96 
wnipuncta,  Lmcania,  1. 109,  H,  5, 11. 87, 56,  VIII,  22, 
84,29,  Sapp.,  76 
^foctua,  II,  41 
unipunctata,  Fh^$fmota,  Snpp.,  53 
Vrania,  Vm,  170 
Uroctridct^'^A^ 
UropMa  rota,  III,  6 
Uropoda  americana,  IX,  41 

vegttant,  IZ,  40 
Uwul»  butterfly.  III,  168 
t*r#ttto,  Limenitit,  IH,  163, 167, 168, 169. 171 
wrrtccr,  Varutsa,  IH,  167 
Urticating  larvae,  V,  126 
n8efalLab«aa,Vn,75 

Utica  (N.  Y.)  Herald,  article  from,  on  Pari*  Green, 
VII,  9 

V. 

vadotftu,  Epiccetxit,  III,  58 

po^odtrndte*,  Pemphigus,  1, 112, 120,  VII,  97 

YaUey  Farmer,  article  from,  on  ii^j^y  done  by 

Cicadas,  1, 29 
Van  Deman,  H.  £..  on  Rocky  Mountain  Locust, 
IX,  65 
on  Rose  Chafer,  V,  108 
Vane$$a  antiopa,  V,  148 
atalanta,  V,  148 
urtietB,  m,  167 
Vaporer  Moths,  11,15 
Variation  in  locusts,  VIII,  155 

nnmber  of  antennal  Joints,  II,  89 
wing- venation,  IX,  22 
variuB,  Anthribiu,  III,  10 
varicomit,  Bruehut,  III,  55, 56,  Snpp.,  69. 70, 71 

(Eeanthue,  Snpp.,  61 
Variegated  Cut- worm,  1, 72,  II.  50 
variolarius,  Etteehittue,  Snpp.,  58 
voitator,  Oicinie,  1, 161 

rattatrix,  Phylloxera,  HI,  85,  IV.  55,  VI,  30,  63,  66, 
86. 87,  Vn,  91, 117,  vm,  157 
Shizaphit,  VI,  31 
Velleiut  dilatatxu,  IV,  22 
ventrUoeus,  Xemattte,  VT,  43, 149,  IX,  10 
Yer  du  Coeur,  U,  107 

Vermes,  a  section  of  Segmented  Animals,  V,  6 
vemata,  AnUopteryx,  1, 109,  n,  94,  VI,  28,  VU,  80, 86 
Paleaenta,  Vin,  13 
PhaUvna,  Vn,80 
versicolor,  Quiscalut,  Vm,  124 
Vertebrata,  a  sobkingdom  of  the  Animal^ King- 
dom, V,  6 
vertebrata,  Trupanea,  II,  123,  Snpp.,  87 
Yeepa  erabro,  IV,  22 

maculata,  Supp.,  48 
vulgarie,  VI,  125 
veetalie,  Callimorpha,  III.  133 


veetiandla.  Tinea,  II,  10 
villoium,  Elaphidion,  III.  6 
Vinegar  for  Codling  Moth.  IV,  2T 
Vine  Root-borer,  1, 124 
violactut,  Corynetet,  VI,  101 
Yireo  olivaceus,  VI,  27.  VHI,  124 
Vireo,  Red-eyed,  VIII,  120 
cirene,  Contopue,  VX  27 
virginiana,  Ortyx,  II,  28,  VII,  41 
Virginia  Tiger-beeUe,  1, 116 
virginiea,  SpHotomci,  m,  68 

Tetracha,  1, 115 

vindaecene,  Qlyphe,  H,  53,  Vm,  6a 
viridifatciata,  Tragocephala,  VIII.  14> 
viridii,  CdOoehhra,  m,  190 

Caloptenue,  Vm,  117 
citieida,  Fidia,  1, 182,  Snpp.,  58 
vitieola,  Botrytie,  VI,  86 
mUfolice,  Daktyloiphara,  1, 18 

Pemphigus,  1, 13,  m,  8M8,  VI,  II 
Phylloxera,  II,  27,  m.  84,  IV,  56 
vitis,  Aphis  1, 18 

Fidia,  Supp.,  53 
Isosoma,  II,  92, 93 
I  Lasioptera,  V,  117 

I  Jfodanu,  1, 131,  Snpp.,  71 

I  Procris,  II.  86 

vitiS'Coryloides  (GnUhY,  116 
pomum  (Gall),  V,  114 
tomatot  (Gall),  V,  117 
vitieola  (Gall),  V.  118 
vaisana,Pentymbia,lV,»,Vl,Zl 
!  vititeUa,  Carpocapsa,  1, 188 
{  vitivorana,  Penthina,  1, 138,  Supp.,  67 
!  vitreus,Mesoehorus,U,  52,  Yin^  Si 
I  vitripennis,  Capsus,  111,139 
I  Campyloneura,  m,  187 

vittata,  Diabrotiea,  I,  100,  n,  62, 64.  m,  <r 

Lytta,T,99 
vittatus,  Chrysops,  U,  129 
Viviparous  nature  of  CEstrus  ovis,  1, 164 
Vorhees,  H.,  on  the  use  of  Paris  Green,  VI,  14 
vulgaris,  Ysspa,  VI,  125 
vulnerator,  Pachymerus,  IV,  28 

W. 

Walking-leaves,  III,  159 
walking-stick.  HI,  159,  V,  14,  VI,  156,  VU,  ISl 
Wallace,  A.  R.,  on  Evolution,  m,  172 
Wallace,  T.  D.,  on  Rocky  Mountain  Locust,  IX.  74 
Walnut Casebearer,  IV, 42,  V, 49 
Case  of,  rv,  42 
Natural  enemies  of,  IV,  43 
Walnut  Torlrix.  1. 153 

Walsh,  B.  D.,  controversy   on    habits  of  Amy 

Worm,  U;  47 

description  and  habits  of  larva  of 

Black  Breese-fly,  n 

180, 131 

of  Com  Sphenophontf. 

UI,50 
of    Native   Currant 

Worm,  IX.  26 
of  Pickle  Worm,  II,«7 
of  Red-tailed  Taehisa 
fly,  II,  51 

Goo  VIC 
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WaUb,  B.  D.,  experiments  with   Carcolio-UiTffi, 
1,55 
on  Colondo  Potato-beetle,  1, 102 
on  Hellgrammite  larv»,  Y,  144 
on  Native  Corrant  Worm«  IX,  35 
on  OvipoeiUon  of  Katydids,  VI,  154 
on  Bocky  Moon  tain  Locust,  VU,  162 
on  Tbirteen-year  Cicada,  Snpp.,  68 
Walihia  amorpJUtU,  II,  132, 133 
Ward's  CnronlkHMitoher,  HI,  20 
Warblers  destroying  Canker  Worm,  VI,  27 
Warder,  B.  H.,  on  mould  Infesting  Cicadas,  1, 28 
Warrensburg  (Mo.)  Newt,  article  from,  on  Rooky 

Mountain  Locust,  VIII,  108 
Water  Bugs,  a  division  of  Heteroptera,  V,  12 
Water^noth,  V,  16 
Wazwom,  1, 166 

Weeping  Laoewlng,  II.  26,  VI,  61,  VII,  40 
w€idtmtyrii,  ZAmenitu,  in,  171 
Wettem  IVirnMr,  article  from,  on  Birds  destroying 

Canker  Wats,  VI,  27 
Wettem  Jhtrol,  artlelss  ftom,  on  Ootorado  Potato- 
beetle,  IV,  6,  Vni,  8 
artiolofrom,  on  Peach  Bovir.  1, 48 
article  fh>m,  on  Rocky  ICountaiD 
Locust,  vn,  136 
Western  Striped  Cut<irorm,  1, 81 
Wetberell,  W.  H.,  on  Rocky  Mountain  Locust, 

IX,  74 
Wheat  Cut-worm,  1, 87,  in,  112 
Wheat-Head  Army-worm,  IX,  50 
I>esoxiptiTe,IX,55 
Habits  and  natural  history.  IX,  52 
Natural  enemies,  IX,  54 
Remedies,  IX,  55 
Wheat  Hidge,  n,  10, 13, 16, 70,  V,  13,  IX,  17 
Wheeler,  Wm.,  on  Rocky  Mountain  Locust,  VII,  161 
White,  B.  M.,  on  counterworking  the  Tobacco 

Worm,  V,  56 
White,  J.  D.,  on  Rocky  Mountain  Locust.  IX,  72. 
White..  J.  K.,  on  Rocky  Mountain  Locust,  Vin, 

62,  IX,  68 
White,  J.  W.  C,  on  Rocky  Mountain  Locust,  VU, 

152 
White  Ant,  n,  11,  V,  15,  IX,  43 
Barklonse,  V,  74 

Grub,  1, 88, 156,  n,  16, 19,  IH,  31,  78.  IV,  17. 
36,VII,27 
ftingus,I,158,VI.123,125 
parasite,  VI,  123 
Currant  Worms,  IX,  14 
Hellebore  as  remedy  for  Currant  Worms, 

IX,14 
-lined  Morning  Sphinx,  III,  140, 141,  Vm, 
128 
Green  Larva  of,  Vni,  122 
Black  Larva  of;  Vm,  122 
-marked  Tussock-moth,  1, 144,  VI,  29 
-Pine  weevil,  m,  60 

Worm,  Abbot's,  IX,  29 

Le  Conte's.  IX,  32 
-winged  Crossbill  destroying  Canker  Worm, 
VI,27 
Whitely,  Jos.,  on  Rocky  Mountain  Locust,  IX,  71 


Whitescarver,  C.  S..  on  Rocky  Mountain  Locust, 

IX,  70. 
Whitman,  A.,  on  Enemies  of  Rocky  Mountain 

Locust,  IX,  96 
Whittemore,  O.  A.,  on  Rocky  Mountain  Locust, 

VII,  154 
W-marked  Cut-worm,  I,  79 
Wi  elandy,  J.  F.,  non-publication  of  report,  VU 

(preface,  p.  5) 
Wier,  D.  B.,  on  remedy  for  Round-headed  Apple- 
tree  Borer,  I,  46 
Wier,  Mrs.  H.,  on  trapping  Curcnlio,  lU,  10 
Wler's  Apple-worm  Trap,  IV,  33,  V,  46,  Vl,  10 
trUooxi,  CaloMoma,  VIII,  52 
Williams,  Prof.  A.  D.,  on  Rocky  Mountain  Locust, 

IX,  65 
Willow-apple  Saw-ay.  IX.  20 
Wilson.  R.  P.  C,  on  Rocky  Monatain  Locust,  IX, 

75 
Wilson,  T.  W.,  on  Rooky  MouaftaiB  Locnal^  IX.  75 
Wilson's  Thrash  deatroying  Canker  Worm»  VI,  27 
Winffi,  developmeot  ot  VI,  40 
Winnipeg  Standard,  article  from,  on  Becky  Mount* 

ain  Locust,  IX,  78 
Winter-egg  of  Phylloxera,  VI,  42 
Wire  Worm,  U,  16 
Wise.  Jno.  C,  on  Rocky  Mountain  Locust,  VIU, 

82.  IX.  93 
Witherton,  McNeil,  on  remedy  for  Canker  Worm, 

11,101 
Wombat,  II,  12 

Wood  Nymph,  The  Beautiful,  U,  83, 84,  UI,  64,  VI, 
88, 91, 95 
The  Pearl.  U,  80, 83, 84,  m,  63,  VI, 
90 
Woodpecker,  Red-headed,  destroying  locust,  VIU, 

124 
Wood  Pewee  destroying  Canker  Worm,  VI,  27 
Wooly  Aphis,  III,  95,  IV,  100,  IX,  43 
Apple-tree  louse,  I,  U8 
-bear,  IV,  88 
Elm-tree  louse,  1, 123 
Plant-louse,  L  119 
Workman,  R.  A.,  on  RockyMountain  Locust,  VIU, 

68,  IX,  70 
Wratten,  G.  L.,  on  Grape  Phylloxera  in  California, 

VI,82 
Wyoming,  Locust  History  in,  VIU,  88,  IX,  69 

X. 
Xabea  bipunetata,  Supp.,  61 
XerophyUa,  III,  94 

earyc^-temen,  VU,  117 
XtpAWiMWi,  VI,  155 
Xyela,JX,20 
XyletUes,  VIU,  175 
Xylina,  UI.  135 

bethunei,  UL,  136,  Supp.,  75 
oapax,  UI,  136,  Supp.,  75 
einerea,  lU,  184,  V,  125.  Supp.,  74 
cinerota,  UI.  136,  Supp.,  75 
eofkformii,  IH,  136,  Sapp.,  75 
iubcottaUt,  UI.  136,  Supp.,  75 
xylina,  Anomis,  U,  37, 40,  VI,  17,  VIII,  23,  Supp.,  66 
Ophiusa,  U,  40 
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yafna-max^  Antheraa,  TV,  180 

Aefa««,IY,74,130,188 
Yuna-mal  SiUrvrorm,  IT,  180 

Acclimatizfttion  in  Europe  and  America,  IV, 

130 
Cnlture  in  Japan,  IV,  134 
Larval  changes,  IV,  132 
Parasite,  IV,  186 
Value  of  the  cocoon,  IV,  133 
Yellow  Bear,  111,141 

Yellow-biUed  Cockoo  destroying  Canker  "Worm, 

VI,  28 
Locusts,  Vm, 
124 
-headed  Cutworm,  1, 87 
.Jadk6t,VI,125 
•tail  Ho«h,V,  126 

•tailed  Taohina  Fly,  n,  51,  Vm,  53 
Warbler  destroying  Canker  Worm,  VI,  27 
Yoomana,  Pro!  B.  L.,  on  Erolntion,  m,  174 
Young,  Waller.on  Bocky  Konntain  Locnst,  Vin,64 
ypHhnt  Agrotit^  Snpp.,  55 
Yncoa^  insects  affecting,  V,  154 
Yacca  Borer,  VEH,  16©,  IX,  129 
Affinities,  vm,  176 


Yncca  Borer— Cont  in  aed. 
Biological,  VIII,  171 
Bibliographical,  Vm,  173 
Descriptive,  Vm,  174 
Enemies,  VIII,  179 
It  is  single-brooded,  IX,  129 
It  thrives  in  the  latitude  of  St  Louis,  IX,  129 
Yucca  Moth,  V,  153,  VI,  131,  VIII,  87 
Chrysalis,  VI,  131 

How  the  female  fertilizes  the  plant,  V,  154 
Larva,  V,  155 
Bange,  V,  159 
Ovipoaitlon,VIII,37 
yuccce,  Castnia,  Vm,  178 

Eudamut,  Vin,  173 
Megathymus,  V,  129,  Vin,  169, 171, 179 
yueeoieUa,  Pronuba,  V,  160,  VI,  181,  VIII,  171, 
Supp.,  58 

Z. 

2MB,  Anthomyiaily  154,  Snpp., 89 

SphenopKorui,  m,  59,  Supp.,  54 
Zebra  Caterpillar,  n,  112 
zeUertt4dHi,  PlatyptUia,  Supp.,  84 
Zimb,V,13 
Zophodia  convoluUtla,  Supp.,  57 
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A. 

AhieM  canadensi*,  1, 24 

Ae&r  $aecharinum,  IV,  108 

Adam's  Needle,  y,  158 

.SstiTttlit  Grape,  V,  65,  M,  YII.  103 

cmUvatit,  ViHs,  HI  80, 90,  IV,  60, 61, 63,  VI.  36, 47, 48 

72, 74, 75, 80,  VII,  103 
A^awam  Orape,  V,  65 

AUantbna,  1, 149, 151,  III,  130,  IV,  75,82, 112, 118, 120, 
Vn,160 
Tree,  A  good  word  for  the,  IV,  120 
Aiianthui  glanduloM,  IV,  113, 120 
alba,  Carya,  V,  105,  VII,  117, 118 

Mwrui,  IV,  100 
albwn^  Chenopodium,  11, 113,  VI,  12 
Alder,  11,121. 111,80 
Alnut  serrulata,  m,  80 
aloifolia,  Tueea,  V,  153,  VHI,  171, 181,  IX,  129 
Alton  Large  Nutmeg  Melon,  n,  69 
Alvey  Orape,  IV,  63,  V,  65,  VI,  47,  VII,  102 
amara,  Ooryo,  V,  104,  VII,  118 
AmaranthuK,  Vn,  159 

MUum,  Vm,  61,  119, 121,  122,  IX,  122 
retroJUxvn,  V,  52,  VI,  12 
Amber  Grape,  VI,  47, 48 
Ambrotia,  Sapp.,  54 

triftda  Sapp.,  56 
amerieana,  Prunus,  1, 15 

American  Grape-vines  in  Europe,  IV,  62,  V,  65, 
VII,  116,  Vin,  167 
Grape-vines,  classification  of,  IV,  60,  VI, 

70 
Ivy,  11,74 
atnericanut,  Ckanothtu,  n,  35,  VII,  48 
Amorpha  eaneicent,  n,  90 

frutieoM,  H,  132,  V,  136 
AmpOopns,  II,  76,  VI,  90 

quinqu^olia,  1, 132,  II,  74 
Anaeharit  eanadeniit,  U,  II,  IX,  43 
Andropogtm,  VI,  155 
Anffr<»eum  ie$quipedale,  V,  153 
anffustifolia,  Tueea,  V,  157, 159,  VHI,  169 
Apocynvm,  m,  144,  VIII,  119 
Apple,  1, 7, 29, 42, 46, 47, 53, 62, 63, 70, 71, 77, 78,  80. 89, 
108, 118, 119,  126,  128,  144,  146, 150,  n,  6, 9, 
15, 88, 89, 90,  91, 95. 96, 114,  III,  5,  11, 13, 25, 
80,  82,  33,  34, 38,  57, 58, 92, 102, 114, 118, 120, 
124, 126, 126, 127, 182, 135. 141,  IV,  22, 25, 29, 
39,  44,  46,  47.  50,  52,  104,  126, 132,  V,  51,  74, 
86, 93,  109,  114,  120,  122, 129.  VI,  9, 127, 158, 
vn,  47, 72, 73, 146, 159, 169.  Vin,19,  Sopp., 
79 


Apple,  Ben  Davis,  IV,  45 

Benoni,  IV,  52,  V.  87 
Dwarf,  1, 69, 70 
Early  Harvest,  V,  86 
Limber  Twig,  V.  87 
LoweU,V,87 
Maiden's  Blosb,  V,  87 
Northern  Spy,  V,  87 
of  Pern,  IV,  10 
Bambo,  V,  86 
Rawles  Janet,  HI,  34 
Red  Astracban,  V,  8& 
Red  Romanite,  V,  86 
Rome  Beauty,  1, 71 
Soulard,  V,  87 
Summer  Rose.  V,  86 
!  Sweet  June,  V,  75 

Tallman's  Sweet,  HI,  35 
Wild  Crab,  IV,  42,  V,  87,  Sapp.,  80 
WiUowTwig,V.87 
Winesap,IV,45 
Tellow  Bellflower,  IV,  45 
Apricot,  1, 80,  m,  11,  IV,  29,  V.  86,  VII,  159 
Aramon  Grape,  Vn,  111 
Arbor  vit»,  1, 150,  IV,  123.  IX,  30 
arietinum,  deer,  III,  105 
Arittida  oligottachya,  VUI,  122 
Aristolochia,  II,  116, 118 
Arittolochia  serpentina.  It,  116 
9ipho,  n,  116 
tomentoaa,  II,  116 
ariz(mica,  Vitis,  IV,  60,  VI,  78, 76 
aromatiea,  Rhus,  II,  58,  VI,  121,  IX,  6 
Artemisia,  II,  135,  V,  85 

eampestris,  1, 176 
A^efepwM,  II.  58,  m,  144, 167,  V,  152,  vm,  61, 92,  U» 
cornxUi,  HI,  144 
curassavica,  HI,  144 
phytolaccoidet,  m,  144 
purpuraseent,  in,  144 
tuberota,  lU,  144 
Ash,  m,  126,  IV,  123,  VII,  72, 160 
Black,  vn,  160 
Mountain,  1, 43,  V,  86,  Vn,  72 
Ashleaved  Spirea,  V, 86 
Asparagus,  II,  113,  ni,  70 
Aster,  1, 92,  n,  113, 114,  HI,  105 
Astragalus,  Sapp.,  71 
Atropa  belladonna,  IX,  4 
aurantiaca,  Maclura,  IV,  100 
aurcum,  Kibetf,  IX,  2 
awtriaca,  Pinua,  1,24,  V,  100 
Austrian  Pine,  V,  100,  IX,  30, 32, 38 
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ovieulare,  Polygonum,  Supp.,  47 

AMlea,  IT,  126 

II. 

Balm  of  Gilead,  n,  89.  V,  136,  VII,  160 
Balsam,  H,  114,  V,  136 

Fir,  VII,  172,  IX.  30 
Banyan,  m,  5 
BapHtia,  V,  186 
Barberry,  IV,  104, 128 

Barley,  I,  160,11,  28,  HI,  112,  VII,  27.  VUI,  143 
Baae-wood,  m,  126,  IV,  126 
iwtatui,  Jpomsa,  U,  56 
Bayberry,  IV,  123 

Bean,  I,  79,  n,  14,  III,  51,  52,  68,  131,  VH,  146, 
Snpp.,  60, 70 
Early  Snap,  I,  98 
Engliah,  I,  98 
String.  UI,  105 
Windsor,  I,  98,  HI,  51 
Bear  grass,  V,  158 
Beech,  1, 121,  IV,  124, 132,  VII,  72 
Beet,  n,  113,  V,  111,  114,  VII,  146,  169,  VHt,  23, 

143 
Belladonna,  IV,  10 
beUadonna,  Atropa,  IX,  4 
Bellflower,  IV,  45 
Ben  Davis  Apple,  IV,  45 
Benoni  Apple,  IV,  52,  V,  87 
Bermuda  Sweet-potato,  II,  61 
Bhotan  Pine,  V,  100 
Bignonia  r€idiean$,  m,  64,  VT,  87 
Bind-weed,  n,  10 

Birch,  n,  121,  IV,  29,  123,  124,  126,  Supp.,  73 
Bittemat  Hickory,  V,  104, 105,  VII,  97 
Bitter-sweet,  II,  62 
Black  Ash,  VH,  160 

Blackberry,  I,  70, 139,  IV,  104,  V,  108,  120,  VI,  111, 
127,  Vn,  159 
Dorchester,  VI,  113 
Black  Cherry,  WUd,  V,  132,  136 

Currant,  HI,  105,  IX,  2 

July  Grape.  VII,  102 

.gum  Elm,  V.  78 

Hambarg  Grape,  VI,  76 

Henbane,  VI,  12 

-knot,  in,  28 

Locnst,  IV,  82, 142,  V,  136,  VII,  160 

Oak,  I,  14,  in,  127,  V,  182,  VI,  115 

Prince  Grape,  VI,  77, 78 

Spanish  Alabama  Grape  VII,  107 

Sweet  Grape,  VI,  79 

Thorn,  m,  86 

Walnut,  UI,  125, 127, 131,  IV,  82,  VH,  160 
iAUum,  Atnaranthut,  Vm,  61, 119, 121. 122,  IX,  123 
Blaeberry,  IV,  126 
Blue  Dyer  Grape,  VI,  68 

Grass,  II,  44,  54,  55,  Vm,  27,  49, 122, 182,  IX, 
47,  Supp.,  66 
Bjx  Elder,  VH,  72. 159 
Brazilian  Sweet-potato,  H.  61 
Broom-corn,  V,  40,  VH,  146,  159 
Buskwheat,  I,  79,  UI,  109,  141,  VH,  43,  146,  159 
Burdock,  II,  10 
Bush  Grape,  IV,  60,  VI.  73 
Butter-bean,  VII,  146 

•cup,  II,  10 

-nut,  III,  68, 127,  Sipp.,  51 


Cabbage,  I.  79,  83,  84,  156.  H,  104,  106, 107,110,112, 
113,  114,  115,  lU,  11,  IV,  10,  11, 35,  36.  V.  Ill,  VI, 
158,  VII,  47,  159,  Supp.,  78 
califomiea,  Vitis,  IV,  60,  VI,  73 
campMtrU,  Artemisia,  1, 175 
Canada  ThUtle,  n,  10 
canadeim,  Erigeron,  II,  11,  VI,  68,  IX,  43 
catutdentii,  Abiet,  I,  24 

Anacharii,  II,  11,  IX,  43 
CereiM,  I,  132,  IH,  72, 136,  Supp.,  75 
candi43ant,  Titi9,  IV,  60,  VI,  73,  76 
canetunt,  Amorpha,  U,  90 
capitatum,  Croton,  II,  125,  V,  147 
Oarsaj.  VI,  138 
earoUneme,  Solanum,  1, 103,  107,  108,  II.  105,  IV, 

10,  vm,  122 
Carrot,  VH,  146,  159,  Vni.  143 
Carya  aiba,  V,  105,  Vn,  117,  118 
amara,  V,  104,  VTI,  118 
glabra,  VII,  99,  117 
olivo^ormit,  V,  105 
porcina,  V,  105 
Castor  Bean,  IV,  112,  VH,  43, 146. 159 
Catalpa,  I,  71.  150 
CaUwba  Grape,  IV,  62,  63,  V,  50,  62,  65,  72,  73,  VI,' 

47,  75,  79,  80,  81,  83,  VH,  101,  102,  110,  116 
Cayenne  Pepper,  IV,  10 
Oeanothus  americanui,  II,  35,  VII,  48 
Cedar,  1, 128;  II,  91,  IV,  61 

Bed,  1, 150,  IV,  51,  VTI,  199,  Vm,  119i  IX.  39 
Celery,  VH,  146 
Oeltit  crat9\folia,  VI,  137 

mitsiitippienHi,  VI,  137 
oeeidentalii,  VI,  137 
Cembra  Pine,  V,  100 
Oephalanthtu,  IV,  123 
Oeraiut  ttrotina.  III,  120 
Cereii  eanadentis,  I.  132,  HI,  72,  196,  Supp..  75 
ChaUenge  Grape,  IV,  68,  VI,  47 
Chasselas  Grape,  vn,  102 
Cheat,  n,  10,  vm,  40,  50 
Chenopodium,  Supp.,  78 

aUmm,  II,  113,  VI,  12 
hybridum,  VI,  12 
Cherry,  I,  53,  77,  150,  II,  35,  96,  114,  III,  11.  32,  57, 
58,  120.  127,  163,  IV,  39,  41,  104.  V,  86. 
108, 199.  VI,  158,  vn,  48,  72, 159,  Vm.  19 
Supp.,  79 
Black.  V,  132,  136 
Mahaleb,  VI,  49 
Mazzard.  VI.  49 
HoreUo,  I,  53,  VI,  49 
Sour,  vn,  159 
Sweet,  vn,  159 
WUd.  m.  120,  IV,  123 
Chess,  n,  10,  56,  VUL  49 
Chestnut.  I,  24.  II,  121.  IV.  132 
Horse,  I,  146 
Spanish.  IV,  56 
Chickasaw  Plum,  I.  53 
Chlckory,  IV,  112 
Chick-pea,  IH,  103 
Chiokweed.  1, 179 
Chinese  Yam,  VIII.  143 
Choke  Cherry.  IV,  126,  V,  136  *      ^^T^ 
Chufii,  Vin,  143  Digitized  by  VjOOv  IL 
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<'iradina,  Ma«80»pora.  Supp.,  59 

Ciiihorium  »<Uiva,  1, 79 

Cieer  arietinum.  III.  105 

rinquefoil,  111,82 

4'irtium  lanceolatum ,  1, 180,  VI,  12 

Clara  Grape,  VI,  79 

Clinton  Grape,  1, 13. 14, 30. 130, 131.  H,  86, 92,  III.  87, 

89,  91,  92,  IV,  62, 83, 64,  V,  63. 64, 65, 66, 109,  VI,  86, 

47,  48.  67,  68,  73,  78,  79,  80, 81, 83, 84,  Vn,  102.  110, 

ni,117 
Clover,  n.  113.  in,  11,  83,1V.  143,  V,  136,  VI,  103, 

Vn,  146, 168,  Vni,  49,  Supp.,  78 
Cla»ter  Tomato,  V.  118 
cocci/era,  <^rcu»,  VII,  96 
Cooklebar,  1, 92,  lU,  60, 105 
Coffee-pea,  III,  105 
eoloratum,  EpUobium,  VI,  90 
Colombia  Plom,  1, 53 
eommunU,  Rioinus,  IV,  112 
Concord  Grapa,  1, 125, 180, 131, 132, 133,  II,  86,  III,  72. 

87, 92,  rV.  62, 63, 65,  V,  59, 63, 64, 65,  VI,  47. 48,  75,  79, 

80. 81, 83, 84, 93.  VII,  102,  111,  115. 117 
ConvolmduM,  II,  62,  lU,  68,  IV,  136 
eopallina,  Xhw,  U,  68,  VI,  119 
eordUUa,  8€Uix,  IX,  20 
eordifolia,  VUit,  Ut  87,  88,  89.  90.  91,  IV,  60,  V,  66. 

118,  VI.  36, 73,  If,  75, 76,  VII,  96 
Cordycept  ravenslii,  Sapp.,  53 
Coreoptis,  II,  86 

Com,  1, 79, 80, 81,  87.  126,  154,  155, 157,068.  H,  16, 23, 
27.  2a  42.  43, 44»  54,  55, 89,  III,  59,  68, 104, 107, 
108, 109,  111,  112,  vn,  31, 38, 146, 15ft,  172,  Vm, 
25,27.49,123.143,  Supp.,  66,  62 
Indian,  1, 92,  ni,  106,  V,  40. 128. 136,  VII,  169 
Cornucopia  Grape,  IV.  63,  VI,  47 
eomuH,  Aiclepiat,  III,  144 
eomutum,  Solanum,  FV,  10 
Coraioan  Pine,  V,  100 
cotintu,  Rhut,  VI,  119 
Cotton,  1, 150,  n.  88, 41,  ni,  68. 70, 104,  V,  186,  VI,  17, 

Supp.,  56 
Cottonwood,  1, 24, 178,  II,  119,  VII,  160.  IX,  127 
Cow-cockle,  II,  10 

Orab-apple,  1, 43, 65,  lU,  25, 30, 31,  40.  IV,  89, 42,  52, 
V,86,87 
Transcendent,  1, 15 
Crab-fjrrass,  ni,  111 
Cranberry,  Supp..  82 
cra»9ifolia,  CeltU,  VI,  137 
Cratcegus,  IV.  42,  Supp.,  80 
totntntosa,  in,  36 
Creeper,  1, 132 

Trumpet,  III,  64,  VI,  87 
Virginia,  II,  78. 86,  HI,  77,  VI,  88 
CrepU,  Supp.,  78 

Creveling  Grape,  1. 72,  IV,  63,  V,  65,  VI,  47, 80 
OroUm  capitatum,  II,  125,  V,  147 
monanthoffynum,  V,  147 
Croton  Grape.  V.  59 

Cucumber,  U,  64, 66, 67, 68, 69, 70,  lU,  111 
Cucurbitaceoua  vines,  n,  64, 66,  VII,  159 
Cunningham  Grape,  FV,  62,  63,  V,  64,  65,  VI,  47,  48, 

78v  81,  vn,  96,  111,  115, 117.  VHI.  167 
enroitaviea,  AteUpias,  in,  144 
Currant,  1, 15, 70,  79, 140,  n,  9, 96,  ni,  68,  TV,  104,  V, 
51, 86, 136,  VI,  12, 46,  111,  VIII,  121,  IX,  1, 
2,3,5,7,25 


Currant,  Black,  ni,  105,  IX,  2 

Fetid,  IX,  2 

Golden.  IX,  2 

Missouri,  IX,  2 

Red,  11,8, 9,  VI,  12.  IX.  2 
•flowered,  IX,  2 

White,  IX,  2 
Cynoglosgum  oJleinaU,  V,  101 
C  jnthiana  Grape,  IV,  61,  63,  64,  V,  64. 65,  VI,  47,  74, 

VII,  111,  U5 
Cyperus  esculenttts,  VIII,  148 
Cypress  vine,  1, 80 


Dahlia,  1, 92,  II,  114,  in,  105 
Damson.  V.  119 
Dandelion.  IV,  143,  Supp.,  78 
Dahtra,  1, 107,  IV,  10 

itramonium,  V,  56 
decandra,  Phytolacca,  Vm.  122 
decapetalu*,  H4lianthua,  IV,  142 
Delaware  Grape,  1, 130,  II,  92,  ni,  87,  IV,  63,  V,  59, 
63, 65,  66,  111,  VI,  47, 73,  80,  81,  83, 84.  VII,  106, 110, 
116 
jyelphiniiim,  VII,  185 
Devereux  Grape,  V,  65 
Diana  Grape,  FV,  63,  V,  59. 65,  VI,  47,  VII,  96 
Dip9actn,  rV,  112 
dttcolor,  Solanum,  FV,  10 
Dogbane,  III,  144,  VIII,  119 
Dog-fennel,  II,  10,  FV,  15 
Dogwood,  V,  86. 98. 136 
Doolittle  Raspberry,  VI,  111 
Dorchester  Blackberry,  VI,  113 
Dracnt  Grape,  IV.  63 

Amber  Grape,  VI,  47, 48 
Dryat  oetopetala,  1, 143 
Duane's  Early  Plum,  FV,  142 
Due  de  Malacoff  Grape,  IV,  64 
Dnchesse  Pear,  ni,  36 
Dutchman's  Pipe,  n,  116 
Dwarf  Apple,  1, 69, 70 

Pear,  I,  128 

Sumach,  VI,  119 


Early  Goodrich  Potato.  1. 110,  m,  101,  V,  51 

Harvest  Apple,  V,  86 

Rose  Potato,  IV,  11 

Snap  Bean,  1, 98 
Echinoip^rmum  ttrictum,  V,  52 
Egg  Plant,  1, 103, 108,  IV,  10 
Elder,  m,  100, 101,  IV,  104.  V,  40 
Elderberry,  IV,  104 
eUaffnifolium,  Solanum ^  Supp.,  54 
Elm,  1, 123, 146. 11, 95. 96, 98, 121,  m,  73,  127,  IV,  104. 
126. 129,  V,  86, 93, 94, 104. 186,  VI,  29,  VII,  83, 
85, 160,  Vni,  19,  IX,  127 
White,  1, 123 
Elsimboro  Grape,  IV,  64 
Empusa  muicce,  IV,  88 
Endive,  WUd,  1. 79, 83 
Engelmannia,  V,  147 
English  Gooseberry,  IV,  56,  V,  70 

Hawthorn,  V,  70 
EntomophUm,  V.  152  ^-^  , 

Epilobium  eoloratum,  Vl^j^gd  by  CjOOQIC 
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Eragrottit  poceoidei,  Vm,  122 

Erigeron  canadente^  n,  11,  VI,  63,  IX,  43 

Erysiphe,  V,  70 

eaeulentut,  Cyperu*,  Vm,  143 

Eucaiyptut  globulus^  VI,  55 

Eamelan  Grape,  V,  65,  VII,  101 

Eupatorium  per/oliatum,  VI,  12 

tcrotinum,  1, 152 
European  Grape,  IV,  55, 63,  VI,  47, 77 

Larch,  VH,  172 

Rulander  Grape,  VI,  77, 78 
ezeelsay  Pinus,  V,  100 


/alcata,  Quercus,Yin,182 

False  Indigo,  H,  132,  V,  136 

/(ueieulata,  Femonio,  1, 153 

Fetid  Currant,  IX,  2 

Field  Garlic,  11,10 

Flgwort  fSwnily,  VII,  14 

Mamento9a,  Tucca,  V,  158, 159,  VUT,  171 

Fir,  IX,  29 

Balaam,  Vn,  172,  IX,  30 

flaeeida,  Tueea,  V,  159 

Flax,  n,  42,  vn,  42, 159,  vm,  25 

floridum,  Ribes,  IX,  2 

Foment  Grape,  V,  66 

Fox  Grape,  VI,  75, 84 

Foxtail  Graaa,  n,  10 

Fragrant  Sumach,  VI,  121,  IX,  6 

French  Hazel,  VT,  121 

Froet  Grape,  m,  87, 89, 90,  IV,  60,  VI,  73 

fruHcoaa,  Amorpha,  H,  332,  V,  136 

Fungus  infesting  Cicada^  I,  26 

_         ^_  White  Grub,  I,  158,  VI,  123,  125 

Furze,  m,  51  .     »       • 

«• 

Garden  Gooseberrj,  IX,  2 
Garlic,  Field,  11,10 
Garrigues  Grape,  VI,  84 
Geranium,  m,  68 
glabra,  Carya,  Vn,  99, 117 

Photinia,  IV,  132 

J?Ata,  11,58,  VI,  119 
Gladiolus,  m,  105 
glandulota,  AUarithtu,  IV,  113, 120 
glaxtca,  Tueea,  Y,15B 
globulus,  Eucalyptut,  VI,  65 
gloriosa,  Tueea,  V,  159,  Vm,  171 
Goat-weed,  II,  125,  V,  147 
Goethe  Grape,  IV,  68,  V,  62,  64, 65, 66,  VI,  47, 80, 81, 

Vrr,  96,  111,  116 
Golden  Chasselas  Grape,  VI,  77 

Clinton  Grape,  HI,  87,  VI,  47, 48, 68,Vn,102 

Currant,  IX,  2 

•rod,  1, 98, 152, 173,  II,  134,  IV,  28,  Supp.,  57 

Willow,  in,  168 
Gooseberry,  1, 140,  n,  8,  9,  in,  58, 68,  VI,  46,  Vm, 

121,  IX,  1, 2, 3,  5, 6, 8, 26 
Gooseberry,  English,  IV,  56,  V,  70 
Garden,  IX,  2 

Houghton's  Seedling,  1, 140 
Showy,  IX,  2 
Goosefoot,  n,  113,  VI,  12 
Gourd,  n,  6C 


Grape,  Agawam,  V,  65 

Alvey,  IV,  63,  V,  65,  VI.  47.  VII,  102 
Amber,  VI,  47, 48 
Aramon,  VII,  111 
Black  Hamburg,  IV,  56,  VI,  76 
July,  VII,  102 
Prince,  VI,  77, 78 
Spanish  Alabama.  VII,  107 
Sweet,  VI,  79 
Blue  Dyer,  VI.  68 
BnUet,  IV.  62,  VI,  75 
Bush,  IV,  60,  VI,  73 
Catawba,  IV,  62, 63,  V,  59,  62,  65,  72,  73.  VI, 

47, 75, 79, 80, 81, 83,  VII,  101, 102, 110, 116 
Challenge,  IV,  63,  VI,  47 
Chasselas,  IV,  56,  VII,  102 
Clara,  VI,  79 

Clinton,  1, 13, 14, 30,  130,  131.  II,  86,  92,  III, 
87,89,91,92,IV,62,63,64,V,  68,  64,  65,  66, 
109,  VI,  36, 47, 48, 67, 68, 78, 78, 79, 80, 81, 83, 
84,  vn,  102,  UO,  111,  117 
Concord,  1, 125, 130, 131,  132, 133,  II,  86.  HI. 
72, 87, 92,  IV,  62, 63, 65,  V,  59, 63, 64. 65,  VI, 
47, 48, 75, 79, 80, 81, 83. 84,  95,  VII,  102,.  lU, 
115, 117 
Cornucopia,  IV,  63,  VI,  47 
Creveling,  1, 72,  IV.  63,  V,  65,  VI,  47. 80 
Croton,  V,  58 
Cunningham,  IV,  62, 63,  V,  64, 65,  VI,  47,  48, 

78, 81,  VII,  96,  111,  115, 117,  VIII,  167 
Cynthiana,  IV,  61, 63  64.  V,  64, 65,  VI,  47, 74. 

vn.  111,  115 
Delaware,  1, 130,  n,  92,  m,  83, 87,  rv.  63,  V. 
59, 63, 65,  66,  111.  VI.  47,  73,  80,  81.  83,  84, 
vn,  106, 110, 116 
Deverenx.  V,  65 

Diana,  IV,  63,  V,  59, 66,  VI,  47,  Vn.  96 
Dracut,  VI,  47, 48 

Amber,  IV,  63 
Duo  de  Malacoff,  IV,  64 
Elsinboro,  IV,  64 
Eumelan,  V,  65,  Vn,  101 
European,  IV»  55, 63,  VI,  47, 77 
Rulander,  VI,  77, 78 
Foment,  V,  66 
Fox,  VI,  75, 84 

Frost,  in,  87,  f  9, 90,  IV,  60,  VI,  73 
Garrigues,  VI,  84 
Goethe,  IV,  63,  V,  62, 64, 65, 66,  VI,  47,  80,  81 , 

vn,  96,  111,  116 
Golden  Chasselas,  VI,  77 

CHnton.  in,  87,  VI,  47,  48,  68,  VII, 
102 
Hamburg,  V,  59 
Hartford,  in,  72,  IV,  68.  VI,  47 

Prolific  1, 125, 130, 131,  IV,  62,  64, 
65.  V,  65,  VI,  75, 81,  Vn,  116 
Herbemont,  IV,  61, 62, 63, 64,  V,  63, 64, 65.  VI, 
36,47,  48,  74,  78,  80,  81,  Vn,  102,  109.  Ill, 
115, 117,  VIII,  167 
Hermann,  V,  65,  VII,  ill 
Huntington,  III,  87 
lona,  in,  72,  V,  59, 62, 65,  VI,  48, 79, 80, 81, 83, 

vn,  96,  116 
Isabella.  1, 130,  n,  81,  IV,  62, 63, 64,  V,  59.  VI, 
48,  75,  81,  VII,  96, 101, 102 
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Onpe,  IsraeUa,  m,  72 

Ives,  IV,  03,  V,  65,  YI,  48,  81,  84,  VH,  96,  111, 
116 
Seedling,  1, 133,  V.  64,  VI.  79, 80 
Jacques,  V,  66,  VU,  107, 117,  vm,  167 
Lenoir,  IV,  64,  V,  66,  VII,  108, 117 
Lindley,  V,  65 
Long,  V,  66 

Longworth's  Ohio.  VII,  107 
Loniaiana,  IV,  63,  V,  65,  VI.  47 
MadamPinoe,IV,64 
Madeira,  V,  63 
HaUga,VI,78 
lialva8ia.VI,77 
Marion,  VI,  47, 4S,  68 
Martha,  IV,  62, 63,  VX  48,  VII,  96,  111 
Ma88asoit,V,66. 
Mazatawney,  IV,  63, 64,  V,  65.  VI,  48, 80, 81, 

VII,9«,116 
Merrimao,  V,  65 
MoM^ine,  IV,  60, 62, 63,  VT,  72 
Moacat,  VU,  102 

Hamhorg,  IV,  64 
Mustang.  IV,  60, 62, 64.  VI,  78, 76,  vm,  167 
North  Carolina,  m,  72,  IV.  63,  V.  64,  VI,  48, 

VII.  96,  111 
Korthem  Fox,  HI,  87, 90.  IV,  60,  63,  VI,  47, 
72, 75,  Vn,  106 
Muscadine,  VI,  48,  VU.  102 
Norton's,  V,  65.  VI,  78, 84 

Catawba,  vm,  96 
Virginia,  1, 132,  IV,  62, 63,  64,  VI, 
47, 80, 81,  vn,  109,  111,  115 
Ohio,  vn,  107 
OtheUo,IV,63,VI,47 
Pauline,  IV,  64,  vn,  102 
Post  Oak,  VI,  79 
Rebecca,  V,  50,  VI,  48 
Rent,  V,  64,  VI,  81.  vn.  115 
Biver  Bank,  IV,  60, 68,  V.  U6, 117,  VI,  36, 47 
Biver8ide,VI,72 
Bogers,I,130,V,66 

Hybrid,  1, 130,  V,  117,  VI.  80 
Na  4, 1. 130, 11,92 
Bulander,  V,  65,  VI,  47, 80,  Vn,  Ul 

European,  VI,  77, 78 
Salem,  V,  65, 66,  VI,  48, 79 
Sand.  IV,  60,  VI.  73 
Scegety,  V,  66 
Scuppemong,  m.  77,  IV,  62,  64,  VI,  50, 76, 

Vn,106 
Segar  Box,  vn,  107 
Sonora,IV,64 
Southern  Fox.  m.  77,  IV,  60, 62, 68,  VI,  48, 

72,75 
St  Augustine,  V,  63 
Sugar,  IV,  61 

Summer,  m,  89, 90,  IV,  60, 63,  VI,  47, 72 
Taylor,  I,  30,  n,  86,  lU,  87,  IV,  63. 64,  V,  63, 
65,  66,  VI,  36, 47, 48, 68, 80, 95,  VII 
102, 115 
BuUet,VI,73 
Telegraph,  V,  65,  VI.  47,  VII,  106 
Tinto,  VI,  30 
Tokay,  V,  66 
Venango,  VI,  84 


Grape.  Virginia  Seedling,  VI,  61. 74 
Walter,  V,  59, 62,  VI,  80 
Warren,  vn,  102 
Weehawken,  V,  59 
j  White  Riesling,  vn,  102 

Scotch  Cluster,  VI,  77 
Wilder,  IV,  63,  V,  62, 63,  VI.  48, 81,  VII.  101 

102,  111,  116 
Winter,  IV,  60,  VI,  73 
York  Madeira,  IV,  64,  V,  64 
Grape  Mildew,  IX,  43 

-vine,  I,  30,  70,  72,  78, 80, 124, 128, 129, 181, 132, 
138, 136, 187, 138, 180,  II,  71, 74, 76. 78, 
81, 82. 83, 85, 86. 87,  S8, 89,  91,  9?,  in, 
11,  61,  63,  65,  68, 70, 72, 76,  77,  79,  81, 
84.  Ill,  180, 187, 141,  IV,  52, 54, 55,  V. 
54,  57, 108,  112,  114,  116,  U7, 118,  120, 
VI,  80, 87,  88,  91,  95,  111,  Vn.  47.  91 , 
146,  159,  172,  vm,  121,  128,  157, 
Snpp.,  75 
disease,  IV,  55,  VI,  58, 65 
-yii^es,  American.  Classification  of.  VI,  70 

in  Europe,  IV,  62,  V,  65, 
VII,116,Vni,167 
of  the  United  States,  The  true,  IV,  60, 

VI,  70 
rooting  of,  V,  65 
Varieties  to  graft,  VI,  81 

use  as  stock  in  grafting, 
VII,115 
Green  Citron  Melon,  n,  69 
Greengage  Plum,  1, 140 
groMulariaty  Mibe*,  IX,  2 
Ground-cherry,  1, 107,  IV,  10 
Gympson-weed.  1. 107 


Hackbeny.  V,  119,  VI,  187 

Hackmatack,  vn,  169 

^olMio,  IV,  138 

HamafMlU,  ni,  120 

Hamburg  Grape,  V,  59 

Hard  Maple,  in,  126,  Supp.,  55 

Harrison  Potato,  1. 110 

Hartford  Grape,  in.  72,  IV,  68,  VI,  47 

Prolific  Grape,  I,  125, 180,  181,  IV,  62, 64, 
65,  V,  65,  VI,  75. 81.  Vn,  116 
Haw,  1, 108, 111,25,82, 35, 38, 92,  V,  51 
Hawthorn,  1, 48, 111,86 

English,  V,  70 
Hasel.  m.  11, 87, 75,  IV,  104, 126,  V,  132 

French,  VI,  121 
Heart  Cherry,  VIII,  121 

-shaped  Willow,  IX,  20 
Hedge-mustard,  VI,  12 
Helianthus,  VII,  159,  Supp.,  58 
decapetalu9,  IV.  142 
petiolarU,  V,52 
tubtnmts,  Vni,  143 
Hellebore,  White,  IX,  13 
I  Hemp,  ni,  105,  vn,  42, 146 

Henbane,  IV,  10 
'  Herbemont  Grape,  IV,  61, 62, 63, 64,  V,  63. 64, 65,  V  I, 
I      36,  47,  48,  74,  78.  80,  81,  Vn,  102, 109,  111,  115, 117, 
I      vm,  167 
i  Herds-grass,  vn,  108 
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Hermann  Grape,  V,  65,  VII,  111 
Uibiscut  mUitari4,  TI,  92 

hickory,  1, 126, 153, 154,  IH,  37, 124, 126»  127, 131, 135, 
IV,  42, 43, 52, 54, 104, 124, 126, 14e,  V,  104, 
11»,VI,64, 101,  Vn,  160,  Supp.,  81 
Bittemut.  V,  104, 105,  VU,  97 
Pecan,  V,  105 
Pignut,  V,  105 
Shagbark.  II,  38,  IV,  54 
Shellbark,  IV,  66,  V,  103, 105 
Honey-lootiat,  1, 98, 150,  III,  45, 17, 104, 126,  VII,  159 

•snokle,  II,  113 
Hop-plantain,  in.  131 

-vine,  V,  186 
Horse  Chestnut,  1, 146 
Gentian,  m,  184 
-nettle,  1, 103, 104, 107, 108,  IV,  10 
Weed,II,U,IX.43 
£Soughion's  Seedling  Gooseberry,  1, 140 
Hound's-tongne,  V,  101 
humUU,  8alix,  V,  182 
Hungarian  Grass,  VII,  27, 2d,  VIII,  29, 39 
Huntington  Grape,  HI,  87 
hybridum,  (7A#nopo<imm,  VI,  12 
hydropip4r,  Polygonum,  HI,  70,  VI,  12 
Hyotcyamtit,  IV,  10 

niger,  VI,  12 

I. 

incanci,  Quereui^  IV,  114 
Indian  Com.    (See  Com. ) 
Indigo,  V,  136 

False,  n,  132,  V.  136 
in/ectoria,  QuercM,  V,  18 
lona  Grape,  m,  72,  V,  59, 62, 65,  VI,  48, 79, 80, 81, 88, 

VII,96,116 
Ipomea,  m,  45 

batatu9,  II,  56 
Irish  Potato.    (See  Potato.) 
Ironweed,  V,  136 
Isabella  Grape,  1, 130,  II,  81,  III,  72,  IV,  62, 63, 64,  V, 

59,  VI,  48, 75, 81,  VII,  96, 101, 102 
Israella  Grape,  HI,  72 

Ives  Grape,  IV,  63,  V,  65,  VI,  48, 81,  84,  VII,  96,  111, 
116 
Seedling  Grape,  1. 133,  V,  64,  VI,  79, 80 
Ivy,  Poison,  VI,  121 

jr. 
Jamestown  "Weed,  1, 107,  II,  10,  V,  56 
Japan  Varnish  tree,  IV,  120 
Jaques  Grape,  V,  66,  VII,  107, 117,  Vni,  167 
Jerusalem  Artichoke,  Vm,  143 
jujuba,  Bhamnu9,  IV,  138 
JH^ube,  V,  18 
June-berry,  1, 48 
Juniperxu  virginiana^  X  24 


King  of  the  Earlies  Potato,  IV,  11 
Knotweed,  Supp.,  47 
Kolrabi,  VII,  159 
Kunogi,IV,180,134,136 

labrusca,  Vitis,  III,  87, 89, 90,  IV,  60,  63,  V,  60, 65, 66, 
118,  VI,  36, 47, 4?,  71, 72, 74, 75, 78,  VII,  103 


Laburnum,  IV,  118 

Lamb>  quarter,  n,  10, 113,  VI.  12 

lanceolatum,  Oinium,  1, 180,  VI,  12 

Larch,  European,  VII,  172 

laricio,  Pinua,  V,  100 

Latkyrut,  III,  62 

Laurel,  V,  33 

-cherry,  V,  33 

•leaved  oak,  IV,  134 
Lawrence  Pear,  III,  36 
Lenoir  Grape,  IV,  64,  V,  66,  VII,  108, 117 
Lettuce,  IV,  100, 112,  VI.  158 
Lilac.  UI,  68,  IV,  104, 123,  VII,  169 

Persian,  1, 15,  V,  70, 86, 127 
Lima  Bean,  Vn.  172 
Limber  Twig  Apple,  V,  87 
lineecvktnU,  Yitis,  VI,  74 
Linden,  1, 150,  V,  93,  VU,  72 
iind«ra,  11,121,  IV,  123 
Lindley  Grape,  V,  65 
Liquidambar,  IV.  123 
Liriodendron,  TV,  123 

tulip\fera,  Supp.,  55 
Live-oak,  rv,  129 
Loonst,  1, 24 

Black,  rv,  82, 142,  V,  136,  VII,  169 
Honey,1, 98, 150,  m.  45,1V,  H)4, 1M,VII,158 
Lombardy  PopUr,  1, 190, 157,  n,  88,  VII,  160 
Long  Grape,  V,  66 
Longworth's  Ohio  Grape,  Vn,  107 
Louisiana  Grape,  IV,  63,  V,  66,  VI.  47 
Lowell  Apple,  V,  87 
Lucem,UI,83,106 
LyooperHcum,  IV,  10 

Madura  aurantiaca,  IV,  100 
Madam  Pinoe  Grape,  IV,  64 
Madeira  Grape,  V.  63 
Madia  tativa,  VI,  55 
Mahaleb  Cherry,  VI,  49 
Maiden's  Blush  Apple,  V.  87 
Malaga  Grape,  VI,  78 
Mallow,  VI,  89 
ifaZra,VI,89 

9ylve9tri«,  VIII,  182 
Malvasla  Grape,  VI,  77 
Mandrake,  IV.  15 
Mangel  wurzel,  VIII,  143 

Maple,  1, 47, 146, 150,  II,  121,  IV,  104, 128. 186,  VI,  107 
U1,VII,160 

Hard,  UI,  126,  Supp.,  56 

SUver,  1, 150,  V,  187 

Soft,  I,  47,  160,  rv,  42,  V,  129,  137,  VI.  108, 
Supp.,  56, 62, 74 
Mare's  Tail,  11,11 
Marigold,  U,  114 
Marion  Grape,  VI,  47, 48, 68 
Martha  Grape,  IV,  62, 63.  VI,  48,  VII,  96.  lU 
Jlf<irwfa,VIlI,100 
Ma4toipora  eUiadina,  Supp.,  59 
Massasoit  Grape,  V,  65 
Maxatawney  Grape,  IV,  63,  64,  V,  65,  VI,  48, 80,  81, 

VII,  96, 116 
May  Apple.  IV,  15 

-weed,  II,  10  ^  I 
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MMMrd  Cherry,  T7, 40 
Headow-Bweet,  III,  51 
media,  Stellaria,  1, 179 
Medlar,  y,  86 

Neapolitan,  IV,  182 
lfeloii,ir,64,6e,e9,70 

Alton  Large  Katmeg,  II,  69 
Green  Citron,  II,  60 
lierrimac  Grape,  V,  65 
Mignonette,  11,113 
militarU,  Hibitcut,  YI,  92 
Milkweed.  I,  130,  U,  58.  111,133.  144,  168,Tin,6], 

92,119 
Miner  Flam,  1, 53 
fni$H$9ippieniit,  COtis,  YI,  137 
Misaourl  Cnrrant,  IX,  2 
fni$$ourientii,  Solidago,  1, 174 
mitit,  Pinus,  V,  100 
fnonanthogynum,  Crofon,T,  147 
monUi/ira,  Popuhu,  H,  119 
monoica,  Strcmboearpa,  1, 05 
monticola,  rt«t#,  VI,  57, 74 
MoreUo  Cherry,  1, 58,  VI,  49 
moretti,  Moru9,  IV,  100 
Morning  Glory,  1. 100,  II,  62 
Moru$  alba,  IV,  100 

morttti,  IV,  100 

mii2f<Mt(Zw.  IV,80,190 

rubra,  IV,  100 
Mountain  Ash,  1, 43,  V,  86,  VH,  72 
Mulberry,  IV,  74, 75, 76, 79, 82, 100 
Bed.  IV,  100 
White,  1, 72, 73 
Mullein,  U,  10,  V,  86,  VH,  14 
multicaulis,  Morui,  IV,  80, 100 
Muscardine  Grape,  IV,  60, 62, 63,  VI,  72 
mufca,  JBmpusa,  IV,  88 
Muscardine,  IV,  88, 89, 91, 144 
Muscat  Grape,  TH,  102 

Hamburg  Grape,  IV,  04 
Mustang  Grape,  IV,  60, 62, 64,  VI,  73, 76,  VIII,  167 
muttangeHtis,  Vi«»,  IV,  62,  VI,  76 
Mustard,  IV,  36,  V,  112 
Hedge,  VI,  12 
Myriea,  IV,  123 

N. 

Kansemond  Sweet-potato,  II,  61 
KeapoUUn  Medlar,  IV,  132 
Neck- weed,  n,  35,  Vn,  48 
Nectarine,  111,40 
nemoralis,  SoUdago^  1, 173 
Nettle,  II,  105,  IV,  10,  VIII,  122 

Horse.  1, 103, 104, 107, 108,  IV,  10 
New  Jersey  Tea-plant,  II,  35,  VII,  48 
Nieandra,  IV,  10 
NieoHana,  IV,  10 
nig«r,  Hyoteyamut,  VI,  12 
Nightshade,  IV,  10,  VI,  12 
nigrum,  Ribti,  IX,  2 

Solanum,  VI,  12 
North  Carolina  Grape,  III,  72,  IV,  63,  V,  64,  VI,  48, 

YII.96,111 
Northern  Fox  Grape,  III,  87,  90,  IV,  60, 63,  VI,  47, 
72, 75,  vn,  106 

Muscadine  Grape,  VI,  48,  VU,  102 

Spy  Apple,  V,  87 


;  Norton's  Grape,  V,  65.  VI,  78, 84,  VII,  96 

Virginia  Grape,  I,  182,  IV,  62,  68,64,  V I. 
47,  80, 81.  VII,  109,  111,  115 
Norway  Spruce,  1, 150,  VII,  172,  Vm,  119,  IX,  30 
novcBboraeermi,  Vemonia,  Vm.  119 


Oak,  1, 47, 126, 128, 139, 146,  II,  91,  HI,  78, 94, 124, 125, 
126, 127,  181, 134,  138,  IV,  45,  52, 114, 126, 137. 
140,  V,  18, 126, 127, 182, 139,  VI,  108,  113,  127. 
I  128, 158, 166,  vn,  72,  VUI,  23,  IX,  52 

Black,  1, 14.  V,  132,  VI,  115 
Chermes,  vn.  96 
Laurel-leaved,  IV,  134 
Live,  IV,  129 
Pin,  1, 167 
Post,  1, 157,  IV,  42,  66,  134,  V,  132.  VI,  64, 115 

Vn,97 
Red,  1, 14,  V,  132,  VI,  115 
White,  VI,  64, 115 
Oat,  1, 88,  n,  16, 44,  H IH.  111.  112, 115,  VI,  12,  Vn 

38. 146,  vm,  27, 49, 119 
oceidentalU,  CeUU,  VI,  137 

Thuja,  1, 24 
oetop0tala,  Dryat,  1, 143 
oJleinaU,  SUiftnbrium,  VT,  12 
Ohio  Grape,  Vn,  107 
Oidium  tuektH,  V,  57, 70,  VI,  30, 68, 79, 86,  IX,  43 

Proof  of  its  occurrence  in  Amer- 
ica, V,  70 
oligo9taehya,  Arittida,  VIII,  122 
olivctformit,  Carya,  V,  105 
Onion,  n,  9,  VH,  159. 169,  VHI,  49 
Osage  Orange,  I,  126,  150,  U,  89,  HI,  131,  IV,  75, 7& 

100,  VII,  159,  IX,  95,  Supp.,  89 
Othello  Grape,  IV.  63,  VI,  67 
Ox-eye  Daisy,  n,  10 


Panicum  inguinale,  VIII,  122 
Parsnip,  VH,  146,  VIH,  119, 143 
Pauline  Grape,  IV,  64,  VII,  102 
Pea,  n,  14,  42,  III,  44,  50,  68, 105,  1*07,  Vm,  25. 11  fr 
Chick,  m,  105 
Coffee,  m,  105 
Peach,  I,  47,  50,  77,  U,  15,  HI,  15, 87, 30, 34, 88, 40,  57, 
1C3, 105, 114,  120. 127, 132, 184,  IV,  22.  29, 40, 
52.  82,  V,  108,  120, 127, 129,  VT,  112,  Vn,  72. 
146, 159,  vm,  19,  Supp.,  75 
-blow  Potato,  1, 79, 98, 99,  IH.  101 
Rot,  1, 52 
Peanut.  Vn,146 

Pear,  1, 15,  43, 64, 69, 70. 77, 128, 146, 150,  II,  83, 38. 114 
III,  11,  33,36,  38,  57,  78,  120,  181,1V,  40,  52, 
104,  V,  54,  86,  93, 122,  VH,  72, 146, 159,  VIII, 
24 
blight,  m,  58,  Vni,  24 
Duchess,  m,  36 
Dwarf,  1, 128 
Lawrence,  m,  35 
Seckel,  HI,  35 
Standard,  1, 128 
White  Doyenne,  1, 15 
Pecan,  V,  105,  VI,  101 
I  ptltatum,  Podophyllum,  IV,  15 
j  peregrina,  Veronica,  II,  35*  VII,  48 
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per/oliatum,  Eupatonum,  VI,  12 
TriotUum,  III,  134 
Peronotpora,  V,  70,  VI,  85 
Persian  Cantelope,  n,  69 

Lilac,  1, 15,  V,  70, 86, 127 
Persimmon,  V,  69, 109 
petiolaria,  Helianthus,  V,  52 
Petunia,  IV,  10 
Phaseolut,  m,  52, 53 
PhotinUt  glabra,  IV,  132 
Phymlis,  1, 107,  IV,  10 
Phytolacca  decandra,  Vm,  122 
phytolMcoidei,  Atclspias,  III,  144 
Pignut  Hickory,  V,  105 

-weed,  V,  62,  VI,  12 
Pimpernel,  IV,  118 

-Pine,  1, 24, 127,  U,  15, 91,  V,  100,  IX,  29, 32 
AuBtrian,  V,  100,  IX,  30, 32, 33 
Bhotan,  V,  100 
Cembra,  V,  100 
Corsican,  V,  100 
Pitch,  V,  100,  IX,  32 
PjTenaian,  V,  100 
Scotch,  ni,  92,  V,  100,  IX,  30. 32. 33 
White,  ni,  92,  V,  97, 100, 102,  IX,  13, 29, 30, 32 
Yellow,  V.  100 
Pin  Oak,  1. 157 
Pintts  austriaea,  1, 24,  V,  100 
cembra,  V,  100 
ezceUa,Y,i(M 
laricio,  V,  100 
mitis,  V,  100 
pumUio,  V,  100 
pyrenaica,  V,  100 
reHnota,  V,  100 
strobits,  1, 24 
iylvestrU,  1, 24.  V,  100 
Pitch  Pine,  V,  100,  IX,  32 
Plantago,  IV,  142 
Plantain,  n,  10,  m,  68,  IV,  142, 1 43 
Plum,  I,  15,  65,  140,  146,  150,  II,  15, 96,  m,  11, 25, 27, 
32, 84, 40, 41, 57, 103, 120, 127, 153, 163,  IV,  23l 
29,  89, 41, 104, 118, 133, 124, 126,  V,  86,  93, 109 
VI,  127, 141,  Vn,  72, 159,  IX,  2 
Chickasaw,  1, 53 
Columbia,  1, 53 
Dnane's  Early,  IV,  142 
Greengage,  1, 140 
Miner,  1, 53 
Wild,  1, 15, 55 
poceoide*,  Eragrottis,  vlu,  122 
Podophyllum  pdtatum,  IV,  15 
Poison  Ivy,  VI,  121 
Pokeweed,  Vm,  122 
Poke  Milk-weed,  ni,  144 
Polecat- weed,  VI,  121 
Polygonum  aviculare,  Snpp.,  47 

hydropiper,  III,  70,  VI,  12 
Poplar,  n,  91,  m,  72,  78,  120,  187,  135,  153,  168,  IV, 
128, 126,  V,  136,  VI,  105 
Lombardy,  1, 150, 157,  II,  89,  Vn,  160 
Silver,  HI,  156. 168 
Silver-leaf,  VII,  160 
PopiUus  moniUfera,  U,  119 
«rjU3,  0%rya,,  V,  105 


Post  Oak,  I,  157,  IV,  42, 66,  134,  V,  132,  VI,  64, 116, 

VII,  97 
Post  Oak  Grape,  VI,  79. 

Potato,  I,  91,  93,  95,  96,  97,  98,  99,  100,  101,  158,  H 
42,  66,  57,  70,  114,  III.  98,  105,  111,  IV,  5^ 
10, 11,  V,  18,  111,  112, 114,  VI,  U.  vn.  2, 47,* 
146,  159,  169,  172,  VIH,  1,  25,  37,  119,  IX, 
89 
ChiU  No.  2,  m,  101 
Early  Goodrich,  I,  100,  IH,  101,  V,  51 

Rose,  m,  101,  IV,  11 
Harrison,  I,  110 
King  of  the  Earlies,  IV,  11 
Mercer,  m,  101 

Peachblow,  I.  97,  98,  99,  m,  101 
Peerless,  HI,  101 
Pink-eye,  HI,  101 
Qoaker  Russet,  I,  98 
Russet,  III,  101 
Shaker,  IH,  101 
PotentiUa,  HI,  82 

vema,  I,  143 
Poterium  $angui8orba,  I,  143 
Prickly  Mesquit  Grass,  VII,  192 
Prostrate  Currant,  IX,  2 
prottratum,  Ribes.  IX,  2 
Prune,  HI,  40 
Prunut,  VI,  141 

americana,  I,  15 
lauro-cerasui,  V,  38 
ierotina,  V,  136 
pubenUa,  Yucca,  V,  153 
pumUio,  Pinut,  V,  100 
Pumpkin,  I,  79,  n,  42,  III,  105,  Vm,  25 
Purple-fringe,  VI,  119 
purpuratcens,  AtcUpias,  III,  144 
Purslane,  II,  10,  m,  112,  141,  V,  60,  VI,  168,  VII, 
46,  47,  Vni,  122,  123 
Speedwell,  II,  85,  Vn,  48 
Pyrenaian  Pine  V,  100 
pyrenaica,  Pinus,  V,  100 


Quaker  Russet  Potato,  I,  98 
Quercut  cocci/era,  VII,  96 

/ahata,  Vm,  182 

incana,  IV,  114 

in/cctoria,  V,  18 

serrata,  IV,  130 
Quince,  I,  43,  66,  150,  H,  35,  114,  HI,  30,  35,  30;  38; 

IV,  39,  41,  126,  132,  VII,  48,  Supp.,79 
quinqu^olia,  Anipelopnt,  I,  132,  II,  74 


raeemo»u9,  Symphoriearput,  II,  113 
radicals,  Bignonia,  III,  64,  VT,  87 
Radish,  I,  156,  IV,  86,  V,  111,  VII.  159 
Rambo  Apple,  V,  86 

Raspberry,  I,  70,  139,  n,  84,  m,  72,  V,  120,  IM, 
VI,  111,  VII,  48 
Doolittle,  VI,  111 
raveneUi,  Oordyccp%,  Snpp.,  58 
Rawles  Janet  Apple,  III,  84 
Rebecca  Grape,  V,  69,  VI,  48 
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R?4  Adtrachan  Apple,  V,  86 
Bud,  III,  72 
Cedar,  I,  150,  IV,  51,  VII,  159,  VUI,  119,  IX, 

30 
Currant,  II,  8,  9,  VL  12,  IX,  2 
•flowered  Currant,  IX,  2 
June  Apple,  IV,  52 
Mulberry,  17,  100 
Oak,  I,  14,  V,  132,  VI,  115 
Pine,  V,  100 
Romanite  Apple,  V,  86 
-root,  II,  35,  IV,  104,  VII,  48 
Rentz  Grape,  V,  64,  VI,  81,  VII,  115 
reninoia,  Pintu,  V,  100 
retrojlexus,  Amaranthut,  VI,  12 
Jthamntju  jujuba,  IV,  138 
Rhubarb,  II,  123,  UI,  51 
Rhut  aromatica,  II,  58,  VI,  121,  IX,  6 
copaUina,  II,  58,  VI,  119 
eoriaria,  IV,  118 
cotinus,  VI,  119 
glabra,  II,  58,  VI,  119 
toxicodendron,  V,  127,  VI,  121 
typhina,  VI,  19 
JtibM  aureum,  IX,  2 
Jtoridum,  IX,  2 
grossularia,  IX,  2 
nigrum,  IX,  2 
pro»tratitm,  IX,  2 
rubrum,  IX,  2 
sanguineum,  IX,  2 
tpeciosum,  IX,  2, 
Jtieinua  communis,  IV,  112 
riparia,  VHit,  IV,  60,  61,  63,  V,  62,  65, 116,  118,  VI^ 

36, 47, 48,  58, 72, 73, 74, 75, 95,  VII,  96 
River  Bank  Grape,  IV,  60,  63,  V,  116,  117,  VI,  36, 

47 
Riverside  Grape,  VI,  72 
robustum,  Solanum,  IV,  10 
Rogera'  Grape,  1, 30,  II,  92,  V,  66 

Hybrid  Grape,  1, 30.  V,  117,  VI,  80 
Rome  Beauty  Apple,  1, 71 
JtouacecB,  V,  86 

Rose,  1, 70, 146,  III,  120, 124, 127,  IV,  126,  V.  109,  123' 
127,  VI,  127,  VII,  159,  Supp.,  57 
Wild,  V,  126 
rostratum,  Solanum,  1, 102, 108,  FV,  10,  VII,  1 
rubra,  Morut,  IV,  100 
rubrum,  Bibe»,  IX,  2 
Hubus,  V,  154,  VI,  113,  Supp.,  72 
Rulander  European  Grape,  VI,  77, 78 

Grape,  V,  65,  VI,  47, 48,  VII,  111 
rupestris,  Vifw,  IV,  60,  VI,  73, 74 
rupieola,  Yucca,  V,  157 
Russet  Potato,  III,  101 
Rutabaga,  II,  113,  VII,  150,  Vin,  143 
Rye,  I,  160,  U,  29,  44,  5t,  III,  111,  VII,  38, 146, 168, 
VIII,  27, 49,  IX,  51 

S. 

4jccharinum,  Acer,  IV,  108 
Salom  Grape,  V,  66, 66,  VI,  48, 79 
JSalix,  VI,  136 

eordata,  IX,  20 

humilis,  V,  132 
Salvia  triehottemmoidei,  VIII,  119 


Sand  Bur,  VIII.  9, 122 

Gjape,  IV,  60,  VI,  73 
sanguinale,  Panicum,  Vm,  122 
i  sanjuincum,  Ribes,  1X^2 
I  sanguisorba,  Poterium,  1, 143 
I  Sarra€enia,in.,155 
I  Sassafras,  IV,  123,  V,  122. 134, 136,  VI,  127 
I  $ativa,  Cichorium,  1, 79 
I  Madia,  VI,  55 

I  scandeng,  Senecio,  Supp..  78 
1  Scegety  Grape,  V,  66 

Scotch  Pine,  III,  92,  V,  100.  IX,  30,  32, 33 
I  Screw-bean,  1, 65 
Scrub  Oak,  III,  163 

Willow,  n,  90,  m,  168,  V,  132 
Scuppemong  Grape,  in,  77.  IV,  62,  64,  VI,  50,  76, 

VII,  106 
Seckel  Pear,  HI,  36 
Segar-box  Grape,  VII,  107 
Senecio  tcandent,  Supp.,  78 
ierotina,  Ceraeut,  III,  120 
Prunui,  V,  136 
terotinum,  Eupatorium,  1, 152 
serpentina,  Ari^olochia,  II,  116 
eerrata,  Qverctis,  IV,  130 
serrulata  J.2nt{«,  III,  80 
tegqtiipedale,  Angrcecum,  V,  153 
ietigera,  Stipa,  VII,  192 
Shag  bark  Hickory,  II,  33,  IV,  54,  Vn,  48 
Shaker  Potato,  UI,  101 
Shell-bark  Hickory,  IV,  66,  V,  103, 105 
Shepherd's  Purse,  II,  10 
Showy  Gooseberry,  IX,  2 
sieglinge,  Solanum,  IV,  10 
Silkweed,  III,  144 
SUver  Maple,  1, 150,  V,  137 
Poplar,  III,  156, 168 
-leaf  Poplar,  VII,  160 
sipho,  Arittolochia,  n,  116 
Sisymbrium  officinale,  VI,  12 
Smartweed,  n,  10,  HI,  68, 70,  VI,  12 
Smoke-tree,  VI,  121 
Smooth  Sumach,  VI,  119 
Snowberry,  1, 153, 154,  II,  113,  Supp.,  81, 82 
Snowdrop-tree,  IV,  123 
Soft  Maple,  I,  47,  150,  IV,  42,  V,  120,  137,71,108, 

Supp.,  55, 62, 74 
Solanacea,  IV,  10,  VII,  146 

Solanum  carolinense,  I,  103, 107, 108,  II,  105,  IV,  10, 
VIII,  122 
cornutum,  IV,  10 
discolor,  IV,  10 
eleagn\folium,  Supp.,  54 
nigrum,  VI,  12 
robustum,  IV,  10 
rostratum,  1, 102, 108,  IV,  10,  VH,  1,  VUI, 

9,10,122 
sieglinge,  IV.  10 
tuberosum,  II,  56,  Vm,  9 
warscewiezi,  IV,  10 
Solidago,  V,  154 

missouriensis,  1, 174 
nemoralis,  1, 173 
Sonora  Grape,  IV,  64 

Sorghum,  II,  23, 44,  54,  Vn.  146, 159,  VUI,  27 
Soulard  Apple,  V,  87 
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Sour  Cherry.  VU,  159 

Southern  Fox  Grape,  in,  T7,  IV,  «0, 62,  «3,  VI,  48, 

72,75 
Spanish  Chestnot,  IV,  56 
gpeeiomm,  Ribei,  IX,  2 
Spice-bQsb,  IV,  123 
Spinach,  17, 113 
Spircea,  V,  154 

tUmaria,  in,  51 
Spruce,  ni,  112 

Norway,  1, 150,  Vn,  172,  Vin,  119,  IX,  80 
Sqaash,n,64,66,70 
Staghorn  Sumach,  VI,  119 
Standard  Pear,  1, 128 
St.  AugQStine  Grape,  V,  63 
SteOaria  media^  1, 179 
StickBeed,V,52 
Stink-weed,  VI,  121 
8Hpa  9€tigerck,  VII,  192 
St  John's  Wort,  II,  10 
$tranwnium^  Datura^  V,  56 
Strawberry,  1, 142, 143, 157.  II,  84,  III,  11,  42,  43,  82, 

83, 105,  IV,  34,  V,  114.  VII,  46, 47, 48, 159,  IX,  27 
strietum,  Eehinotpermum,  V,  52 
String  bean,  UI,  105 
itrobus,  Pinus,  1, 24 
Stromboearpa  monoiea,  1, 65 
ttrumarium,  Xanthiutn^  1, 92 
Sugar  Grape,  IV,  61 

Sumach,  1, 100,  II,  58,  UI.  180,  VI,  118, 127,  VII,  160 
Dwarf,  VI.  119 
Fragrant,  VI,  121,  IX,  6 
Smooth,  VI,  119 
Staghorn,  VI,  119 
Venetian,  VI,  119 
Summer  Grape,  HI,  89, 90,  IV,  60, 63,  VI,  47, 72 

Roae  Apple, ,  V,  86 
Sunflower,  m,  68, 131,  IV,  142,  V,  52,  Sapp.,  53 
Swamp  Bo8e>mallow,  VI,  92 
Sweet  Cherry,  VII,  159 

Gum.  IV,  123, 124, 140 
June  Apple,  V,  75 

-potato.  1, 100,  n,  56, 57, 58, 60,  61. 62,  63,  VU, 
146 
Bermuda,  n,  61 
Brai  ilian,  U,  61 
Nansetnond,  II,  61 
Sycamore,  1, 150,  III,  114, 127,  IV,  126,  129,  VI,  128, 

IX,  127 
tylvettrU,  McUva,  VI,  89 

Pinu*,  1, 24,  V,  100 
8ymphoTiearpu9  tacemotut,  II,  113 
vuigarit,  1, 153 

T. 

TaUman'8  Sweet  Apple,  in,  35 
Taylor  Grape,  1. 30,  lU,  87,  IV,  63, 64,  V,  63,  65,  66, 
Vr,  36, 47, 48, 68,  80, 95,  VII,  102, 115 

Bullet  Grape,  VI,  73 
Teasel,  IV,  112 

Telegraph  Grape,  V,  65,  VI,  47,  VII,  106 
Thistle,  1, 180,  n,  10, 112,  in,  67 

Canada,  II,  10 
Thorn.  Ill,  120,  IV,  126 

•apple,  IV,  10 
Thorough  wort,  VI,  12 
Thuja  cecidentali^,!  24 


j  thunbergii,  VitU,  VI,  71 
I  IWia,  IV,  126 

Timothy,  III,  111,  VU,  38,  146,  VIU,  39, 49, 50, 143, 
IX,  51 

Tinto  Grape,  VI,  86 

Toad-flax,  n,  10 

Tobacco.  1, 80, 96, 105,  IV.  10,  VII,  146, 159 

Tokay  Grape,  V,  66 

Tomato,  I,  80, 92, 96, 107, 108,  III,  105,  IV,  10,  VI,  12, 
Vn,146 

tomerUota,  Arittoloehia,  II,  116 
OraUwgui,  III,  36 

Tonzuru,  IV,  186 

Tornibia  eirurea,  VI,  123 
milUaris,  VI,  123 

toxicodendnm,  Jihui,  V,  127,  VI,  121 

Transcendent  Crab,  1, 15 

Trees,  growth  of  trunk  of,  VI,  98 

trichostemmoidet^  Salvia,  Vm,  119 

trifida^  Am6ro#ia,  Supp.,  56 

Trioateum  perfoliatufh,  III,  184 

Trumpet  Creeper,  UI,  64,  VI,  87 

tuberosa,  Ascltpias,  lit,  144 

tuberotum,  Solanum,  II,  56,  Vm,  9 

tuberonts,  Bdianthus,  VIU,  143 

tueken,  Oidium,  V,  57, 70,  VI,  80, 63. 79, 85.  IX,  43 

tulipi/era,  Liriodendron,  Supp.,  55 

Tulip  tree,  IV.  123,  Supp.,  55 

Turnip.  I,  101,  II,  105, 114,  m.  11, 109,  111,  141,  IV 
36,  V,  69,  111,  114,  VU.  159,  VIU,  148 

typlina,  Rhuji,  VI,  119 

U. 

tUmaria,  Spirtta,  III,  51 
Vlmut,  VI,  187 
Vrticactot,  IV,  100 

V. 
vagintrjlorm,  V^fa,  VIII,  122 
Venango  Grape,  VI,  84 
Venetian  Sumach,  VI,  119 
Verboicum,  V,  35,  VU,  14 
Verbena,  III,  68 
verna,  PoUntiUa,  1. 143 
Ternonia,  V,  136 

fatciculata,  1, 153 
novc^racenHt,  VIII,  119 
Veronica  ptreffriiia,  U,  35,  VH,  48 
Vilfa.  VIII,  123 
Vil/a  va^in(eJloray  VIII,  122 
vini/era,  Vifif,  IV.  55,  63,  V,  65,  VI,  32, 47, 48,  72, 74. 

78. 80, 85 
Virginia  Creeper,  II,  78. 86.  Ill,  77,  VI,  88 
virginiana,  Juniperut,  1, 24 
Virginia  Seedling  Grape,  IV,  61,  VI,  74 
Vitis  aestivalii,  UI,  89,  90.  IV,  60, 61, 63,  VI.  36, 47 
48, 72, 74, 75, 80,  VII,  103 
arizoniea,  IV,  60,  VI,  73, 76 
cali/omica,  IV,  60,  VI,  73 
eandicans,  IV,  60,  VI,  73, 76 
eordi/olia,  lU.  87,  88,89,90,  IV,  60,  V,  66, 118, 

VI,  36, 73, 74, 75, 76,  VII,  96 
labrusca,  UI,  87, 89, 90,  IV,  60. 68,  V,  60. 65, 6C. 

118,  VI,  36. 47, 48, 71. 72, 74, 75, 76,  \ai,  103 
liiicfcumii,  VI,  74 
monticola,Yl,57,n 
mustangeims,  IV,  62,  VI,  76 
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Viti$  riparia,  IV,  60,  61, 63,  V,  62, 65, 116, 118,  VI,  36, 
47, 48, 58, 72, 73, 74, 75, 95,  VII,  96 
rupestrii,  IV,  60,  VI,  73. 74 
thunbergii,  VI,  71 
vinifera,  IV,  55,  63,  V,  65,  VI,  32, 47, 48,  72,  74, 

78, 80. 85 
mdpina.  III.  77, 90,  IV,  60, 63,  V,  66, 118,  VI.  48, 
49, 72. 75,  Vn,  106 
vidgaris,  Symphoriearptiut,  1, 153 
mdpina,  Fifw,  in.  77.  90,  IV,  60, 63.  V,  66,  118,  VI, 
48, 49, 72, 75.  VII,  106 


Walter  Grape,  V,  59, 62,  VI,  80 

Walnat,  1, 153,  III,  125, 126. 127,  IV,  42, 124, 126 

Black,  I,  153,  IH,  131.  IV,  82,  VII.  160, 
Supp.,  54 
Warren  Grape,  VII,  102 
toartcevnezi^  Solanum,  IV.  10 
Watermelon,  HI,  141 
Water-weed,  n,  11,  IX,  43 
Weehawken  Grape,  V,  50 
Weeping  Willow,  H,  109 

Wheat,  I,  79,  87,  88, 159,  160,  II,  16, 17,  23, 2»,  30, 42, 
44, 54, 55,  III,  110.  111.  112, 115, 116,  VII.  25, 27, 84, 
88,  146,  168,  173,  VIII,  25, 27, 49, 59,  U3.  IX,  51, 52, 
Sapp.,  56 
whipplei,  Yucca,  V,  157 
Whlte-berry.  II,  113 

Doyenne  Pear,  1, 15 

Elm,  1, 123 

Grub  fungOB,  1, 158,  VI,  123, 125 

Hellebore,  IX,  13 

Mulberry,  1, 7-2,  73 

Oak,  III,  1-20, 127,  VI,  61, 115 

Pine.  Ill,  92,  V,  97, 100, 102,  IX,  13, 29, 30. 32 

Biesllng  Grape,  VH,  102 

Scotch  Cliiater  Grape,  VI,  77 

Thorn,  IV,  132,  V,  86 

Willow,  IV,  72,  V,  120 

•wood,  n,  91 
Whortleberry,  III,  163,  Supp.,  83 
12   MO 


WUd  Black  Currant,  IX  2 
Cherry,  IV,  123 
Crab.  IV.  42,  Supp.,  80 
Endive,  1. 79, 83 
Plum.  1. 15, 55 
Rose,  V,  126 
Wilder  Grape.  IV,  63,  V,  62. 63,  VI.  48, 81,  VH,  101. 

102.  111.  116 
Windsor  Bean.  1. 98,  III,  51 
WineAap  Apple,  IV,  45 
Winter  Grape,  IV,  60.  VI,  73 

WUlow,  1, 24,  in,  120, 153, 15tf,  163,  168,  IV,  104, 112, 
124, 126. 14-2,  V,  127. 136,  VI,  162,  VII,  160 
Golden,  HI,  168 
Heart-shaped,  IX.  20 
Scrub,  II,  90.  Ill,  168,  V,  132 
Twig  Apple,  V,  87 
Weeping.  II,  109 
White,  IV,  72,  V,  120 
Witch  Hazel.  III.  120 
Wormwood,  V,  35 


Xanthium,  VII,  159 

ttrumarium,  1, 92,  III,  60 

Y. 

Yellow  Bellflower  Apple,  IV,  45 

Yellow  Pine,  V,  100 

York  Madeira  Grape,  IV,  64,  V,  64 

Yucca,  V,  153,  159,  160,  VI,  132. 133. 135.  VIII,  169, 

IX,  129 
Yucca  alo\folia,  V,  1.53,  VIII,  171, 178,  IX,  129 

angusU^olia.  V,  157, 159,  VIII,  169 

filammtota,  V.  158. 169,  VIII.  171 

fiaeeida,  V,  159 

glauca,  V,  153 

glorioga,  V,  159, 171 

pytbenUa,  V,  153 

rupicola,  V,  157 

whipplci,  V,  157 
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ERRATA. 

Page  III,  line  9,  for  Classifbd  read  Classified. 

Page  60.  line  17,  for  LEUCANEiE  read  leucanle. 

Pages  93,  94.  In  making  up  these  pages  several  of  the  names  got  misplaced. 
"Orgyia"  and  "  Thyridopteryx,"  ou  p.  94  should  follow  "Ecpantheria"  on  p.  9:5. 
"  ffjBmatopis,"  ou  p.  94,  should  follow  "Eufttchia,''  on  p.  9.3.  "Pronuba"  and  "Gal- 
leria,"  p.  94,  should  follow  " Carpocapsa,"  on  the  same  page;  "(Estrus**  should  fol- 
low "Pipiza"  on  the  same  page. 

Pago  94.  After  lino  10  add  *' Gelechia  galhesolidaginis,  larva  tknd  pupa :  I,  173-174." 
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INTRODUCTION. 

The  design  of  this  bulletin  is  to  give  to  the  public,  especially  those 
persons  interested  in  forestry  and  the  planting  and  cultivation  of  shade 
trees,  a  brief  summary  of  what  is  up  to  this  time  known  of  the  habits 
and  appearance  of  such  insects  as  are  injurious  to  the  more  useful  kinds 
of  trees.  It  is  hoped  that  such  a  compendium  will  be  found  useful,  and 
lead  the  reader  not  only  to  refer  to  the  works  of  Harris,  Fitch,  Walsh, 
Biley,  Le  Conte,  Horn,  LeBaron,  Saunders,  and  others  of  our  entomolo- 
gists who  have  contributed  to  this  neglected  branch,  but  induce  him  to 
make  careful  observations  on  the  habits  of  destructive  forest  insects  and 
to  carry  on  experiments  as  to  the  best  remedies  against  their  insidious 
attacks.  The  writer  has  added  some  notes  of  occasional  observations 
made  during  the  past  twenty  years  in  the  forests  of  Maine  and  the 
woods  of  Massachusetts,  as  well  as  in  Colorado,  Utah,  Montana,  and 
on  the  Pacific  coast,  with  a  few  original  engravings ;  but  the  aim  has 
been  not  so  much  to  present  original  matter  as  to  bring  together  from 
numerous  entomological  works,  reports  and  journals  and  to  present  in 
a  summary  way,  all  that  is  of  most  importance  to  the  practical  man« 
It  will  be  seen  that  really  our  knowledge  of  the  subject  is  very  scanty, 
and  that  the  pamphlet  is  largely  a  simple  list  of  the  insects  which  live 
upon  our  more  important  forest  trees.  But  the  work  may  serve  as  a 
convenient  synopsis,  a  starting-point,  or  handy  book  of  reference  for  the 
use  of  future  observers,  and  it  is  hoped  that  it  will  call  the  attention  of 
the  public  to  a  neglected  subject  and  stimulate  entomologists  and 
practical  foresters  and  gardeners  to  do  what  they  can  to  add  to  our 
knowledge  of  this  department  of  applied  or  economic  entomology. 

The  preservation  of  our  forests  and  of  old  and  valued  shade  trees  in 
our  cities  and  towns  is  a  subject  of  pressing  importance,  and  it  is  to  be 
hoped  that  the  government  will  foster  private  work  and  research  in  this 
direction.  Next  to  the  wanton  destruction  of  forests  by  unthinking 
settlers  and  shiftless  farmers,  as  well  as  fires  caused  by  the  sparks  of 
locomotives,  the  attacks  of  injurious  insects  are  most  widespread  and 
far  reaching.  Our  forest  and  shade  trees  are  yearly  growing  more 
valuable  and  indispensable,  and  at  the  same  time  the  ravages  of  in- 
sects are  becoming  more  widespread  and  noticeable.    The  diffusion  of 
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a  moderate  amount  of  information  upon  the  subject  at  the  present  time 
will  attract  the  notice  of  the  public  and  lead  owners  of  land  to  pay  a 
little  attention  to  the  subject  and  do  something  towards  checking  the 
ravages  of  noxious  insects. 

In  France  and  Grermany  private  persons,  entomologists  such  as  Fer- 
ris in  France,  and  especially  Eatzeburg  in  Germany,  have  published 
beautifully  illustrated  general  works  of  very  great  interest  and  value 
upon  forest  insects,  and  their  works  have  done  immense  service  in  those 
countries,  where  an  enlightened  government  and  an  intelligent  people 
have  felt  the  importance  of  building  up  schools  of  forestry  and  of 
making  laws  compelling  due  efforts  towards  repressing  the  more  injuri- 
ous forest  insects. 

Kaltenbach, in  his  work  entitled  "Die  Pflanzenfeinde  aus  der  Klasse 
der  Inscrtiten,^  or  the  Insect-enemies  of  Plants,  has  enumerated,  in  a 
closely-printed  volume  of  848  pages,  the  species  of  insects  preying  upon 
the  different  trees  and  plants  of  all  sorts  of  Central  Europe.  The  num- 
ber of  insects  found  upon  some  kinds  of  forest  trees  is  astonishing,  though 
it  is  to  be  remembered  that  all  kinds  are  not  equally  destructive,  the 
most  injurious  and  deadly  forms  being  comparatively  few. 

Kaltenbach  enumerates  537  si)ecies  of  insects  injurious  to  the  oak, 
and  107  obnoxious  to  the  elm.  The  poplars  afford  a  livelihood  to  2G4 
kinds  of  insects  5  the  willows  yield  food  to  396  species  ;  the  birches  har- 
bor 270  species;  the  alder,  119 5  the  beech,  154;  the  hazelnut,  97,  and 
the  hornbeam,  88.  Coming  to  the  coniferous  trees,  as  the  pine,  spruce, 
larch,  firs,  etc.,  the  junipers  supply  33  species,  while  upon  the  pines,  larch, 
spruce,  and  firs,  collectively,  prey  299  species  of  insects.  In  France 
Ferris  has  observed  over  one  hundred  species  either  injurious  to,  or 
living  upon  without  being  especially  injurious  to,  the  maritime  pine. 
These  are  described  in  an  octavo  volume  of  532  pages,  with  numerous 
plates. 

The  number  as  yet  known  to  attack  the  different  kinds  of  trees  in  the 
United  States  may  be  seen  by  reference  to  the  following  pages.  It  is 
sufficiently  large  to  excite  great  fears  for  the  future  prosperity  of  our 
diminished  forests,  unless  the  government  interposes,  and  through  the 
proper  channels  fosters  entomological  research  in  this  direction.  Our  for- 
ests, moreover,  are  much  richer  in  species  of  trees  than  those  of  Europe. 
We  have,  without  doubt,  on  the  trees  corresponding  to  those  of  Europe  as 
many  destructive  species  as  in  Europe.  But  we  have  many  more  shade  and 
forest  trees  of  importance  in  the  Eastern  United  States  alone,  and  when 
we  add  to  these  the  forest  trees  of  the  Western  Eocky  Mountain  pla- 
teau and  of  the  Pacific  coast,  and  when  we  look  forward  to  the  atten- 
tion which  must  be  given  in  the  immediate  future  to  the  planting  of 
shade  and  forest  trees  on  the  great  plains  and  in  California,  the  subject 
of  forest  entomology  assumes  still  more  importance. 

The  author  has  here  arranged  the  forest  trees  in  the  order  of  their 
importance,  beginning  with  the  hard-wood  or  deciduous  trees,  the  oak 
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heading  the  list,  and  ending  with  the  coniferous  trees ;  and  under  each 
tree  he  has  first  described  the  habits  of  the  insect  on  the  whole  most 
injurious,  often  merely  giving  a  list  of  those  insects  found  to  be  regular 
parasites  of  the  tree  but  not  specially  injurious ;  but  it  should  be  borne 
in  mind  that  any  species  of  insect  may  at  certain  seasons  so  abound  as 
to  prove  destructive. 

This  bulletin  will  be  sent  to  entomologists  and  others  who  are  inter- 
ested in  insects  preying  upon  our  shade  and  forest  trees,  or  who  are  en- 
gaged in  rearing  coleopterous  or  lepidopterous  larw^e,  with  the  hope  that 
they  will  aid  the  author  by  the  communication  of  notes  and  specimens  j 
or  send  the  results  of  their  discoveries  for  publication  to  some  entomo- 
logical journal.  Insects  in  the  larva  and  pupa  stages  may  be  put  into 
alcohol,  while  the  adult  beetle  or  moth  may  be  pinned,  or  enclosed  in  a 
tin  box  and  the  latter  sent  by  mail;  alcoholic  specimens  accompanied 
with  the  wood  or  bark  or  fruit  infested,  could  be  sent  by  express.  Spe- 
cimens showing  the  mines  or  burrows,  or  pressed  and  dried  leaves  con- 
taining the  mines  of  leaf-borers,  or  twigs  injured  by  twig  borers,  would 
be  welcome.  For  purposes  of  full  description  and  illustration  coleopte- 
rous larvae,  as  well  as  caterpillars,  should  be  placed  at  first  in  weak  alco- 
hol, and  after  forty-eight  hours  transferred  to  alcohol  of  full  strength. 
It  is  the  writer's  hope  that  the  government  may  be  ultimately  induced 
to  order  the  publication  of  an  extended  report,  with  the  necessary  illus- 
tration, upon  forest  insects,  and  any  aid  rendered  in  the  preparation  of 
such  a  volume  would  be  appreciated  and  fully  acknowledged.  The  author 
will  be  thankful  for  the  correction  of  errors  or  omissions  in  this  work. 
For  valuable  information  regarding  the  food-trees  of  a  number  of  beetles 
hitherto  unpublished  he  is  indebted  to  Mr.  George  Hunt,  of  Providence, 
R,  I.,  and  for  aid  in  collecting  specimens  he  would  acknowledge  the  as- 
sistance received  from  Mr.  Edwin  C.  Calder,  assistant  instructor  in 
chemistry.  Brown  University,  and  Mr.  H.  C.  Bumpus,  a  member  of  the 
sophomore  class  of  Brown  University. 
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(Various  species  of  Quercus.) 

APFECTING  THE  ROOTS. 

The  roots  of  various  species  of  oak  are,  without  much  doubt,  more  or 
less  injured  by  the  attacks  of  the  seventeen-year  Cicada  while  in  its 
preparatory  state ;  as  it  is  known  that  this  insect,  so  abundant  in  the 
central  and  southern  States  of  the  Union,  remains  for  over  sixteen 
years  attached  by  its  beak  to  the  rootlets  of  the  oak  and  probably  other 
forest  trees,  where  it  sucks  the  sap,  thus  in  a  greater  or  less  degree 
injuring  the  health  of  the  tree.  Observations  as  to  the  subterranean  life 
of  the  seventeen-year  locust  are  few  and  obscure,  and  it  is  quite  uncer- 
tain how  much  injury  is  really  done  to  trees  by  this  habit.  They  have 
sometimes  been  found  sucking  the  sap  of  forest  trees,  no|§Jjiyythf|ji^{e 
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and  also  of  fruit  trees,  sach  as  the  pear  and  apple.  According  to  Rfley 
(First  Report,  p.  24),  the  larvae  are  frequently  found  at  great  depth, 
sometimes  as  much  as  ten  feet  below  the  surface.  It  has  been  claimed 
by  Miss  Margaretta  H.  Morris,  in  an  account  published  in  1846,  that 
pear  trees  have  been  killed  by  the  larvoe  sucking  the  roots.  This  has 
been  denied  by  the  late  Dr.  Smith  of  Baltimore,  who  says: 

The  larva  obtains  its  food  from  the  small  vegetable  radicals  that  everywhere  per- 
vade the  fertile  earth.  It  takes  its  food  from  the  surface  of  these  roots,  consisting  of 
the  moist  exudation  (like  animal  perspiration),  for  which  purpose  it«  rostrum  or  snout 
is  provided  with  three  exceedingly  delicate  capillaries  or  hairs,  which  project  from 
the  tube  of  the  snout  and  sweep  over  the  surface,  gathering  up  the  minute  drops  of 
moisture.  This  is  its  only  food.  The  mode  of  taking  it  can  be  seen  by  a  good  glass. — 
Prairie  Farmer,  December,  1851. 

Mr.  Eiley  adds  that  Dr.  Hall,  of  Altou,  111.,  has  often  found  them  firmly 
attached  to  different  roots  by  the  legs,  but  never  found  the  beaks  in- 
serted.   He  remarks  as  follows : 

The  fact  that  they  will  rise  from  land  which  has  been  cleaned  of  timber,  cultivated, 
and  even  built  upon  for  over  a  dozen  years,  certainly  contravenes  Miss  Morris's  state* 
ment,  while  their  long  subterranean  existence  precludes  the  necessity  of  rapid  suc- 
tion. It  is  also  quite  certain  that  if  they  thus  killed  trees  we  should  oftener  hear  of 
it,  and  I  have  captured  a  gigantic  but  unnamed  species  of  Cicada  on  the  plains  of  Col- 
orado, 50  miles  from  any  tree  other  than  a  few  scattering  willows. 

We  would  add  that  in  June,  in  Idaho  Territory,  we  have  seen  numer- 
ous Cicadae  which  had  just  appeared  above  the  surface  of  the  earth  in  a 
desert  region  with  scattered  sage  bushes,  upon  whose  roots,  which  it 
is  known  descend  to  a  great  depth,  the  young  may  feed.  While,  then^ 
the  Cicada  may  seldom  do  marked  injury  to  the  oak,  the  reader  is  re- 
ferred to  page  35  for  a  further  notice  of  the  injury  done  by  this  insect 
to  the  twigs  and  smaller  branches  of  the  oak  and  other  trees. 

In  Europe  the  roots  of  oaks  are  affected  by  a  small  wingless  gall-fly, 
which  punctures  the  root  and  inserts  an  egg  into  the  hole.  The  irrita- 
tion thus  set  up  causes  the  root  to  swell  until  a  tumor  or  gall  is  formed^ 
in  the  center  of  which  lies  the  white  footless  larva  or  maggot  of  the  fly. 

Fitch  has  found  similar  wingless  flies  in  this  country,  but  they  will 
always  remain  objects  rather  of  a  scientific  than  economic  interest.  He 
has  described  them  under  the  names  of  Biorhiza  nigra^  Cynips  {PhUo- 
nijc)  fulvicollis  and  nigricollis.  They  are  wingless,  and  occur  in  forests 
in  November  and  December,  often  walking  on  the  snow  in  company 
witli  other  snow  insects,  such  as  Boreus  and  Chionea. 

AFFECTINO  THE  TRUNK. 
1.  The  locust  carpenter  moth. 
XyletiUs  robiniw  Harris. 
Order  Lepidoptkra  ;  Family  Bombycid^. 
Boring  large  holes  and  galleries  in  the  trunk ;  a  large  livid  reddish  caterpiUar^  nearly 
three  inches  long,  greenish  heneath,  and  the  head  shining  hlack ;  the  hody  somewhat 
flattened,  and  with  scattered  long  fine  hairs.    The  chrysalis  also  in  the  hurrow,  and 
transforming  to  a  large  thick-hodied  moth  in  June  and  July. 
In  different  parts  of  New  England,  from  Maine  to  Rhode  Island,  and 
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southward  to  Texas,  oak  lumber  and  cord  wood  is  commonly  seen  to  be 
often  honeycombed  by  the  large  black  burrows  of  this  common  and  des- 
tructive borer.  It  is  the  most  directly  Injurious  of  all  the  insects  prey- 
ing on  this  noble  tree,  since  it  sinks  its  tunnels  deep  in  towards  the  heart 
of  the  tree  in  the  living  wood,  and  is  a  difficult  insect  to  discover  until 
after  the  injury  is  done.  It  may  be  found  in  the  autumn  and  winter 
months,  of  different  sizes,  showing  that  at  least  there  is  an  interval  of 
one  year  between  the  smaller  and  larger  sizes,  and  that  consequently 
the  moth  is  two  years  in  attaining  maturity. 

The  female  moth,  without  doubt,  lays  her  eggs  in  the  cracks  and 
interstices  of  the  bark  of  the  oak  or  locust,  in  the  latitude  of  Boston^ 
about  the  middle  of  July. 

I  have  taken  the  larva?  and  chrysalis  from  the  red  oak  in  Maine,  and 
the  insect  occurs  westward  to  the  Mississippi  Valley  and  southward  to 
Bosque  County,  Central  Texas.  At  Houston,  Texas,  I  have  found  a  dozen 
or  more  of  the  cast  chrysalid  skins  projecting  from  a  stump  of  the  pin 
oak ;  one  pupa  was  alive  early  in  April.  It  is  said  by  Fitch  to  be  more 
common  in  the  southern  and  southwestern  States  than  in  the  northern.  It 
is  also  an  inhabitant  of  California,  and  may  be  found  to  occur  in  nearly  all 
the  United  States  wherever  the  black,  re^,  and  white  oak  or  locust 
trees  grow.  The  habits  and  metamorphoses  of  the  moth  were  first  dis- 
covered by  Peck,*  who  bred  it  from  caterpillars  found  in  the  locust,  but 
Harris  afterwards  discovered  that  it  '*  perforates  the  trunks  of  the  red 
oak." 

The  following  account  of  its  habits  and  transformations  is  copied  from 
Fitch : 

Of  all  the  wood-boring  insects  in  our  land  this  is  by  far  the  most  pernicious,  wound- 
ing the  trees  the  most  cruelly.  The  stateliest  oaks  in  our  forests  are  ruined,  probably 
in  every  instance  where  one  of  these  borers  obtains  a  lodgment  in  their  trunks.  It 
perforates  a  hole  the  size  of  a  half-inch  auger,  or  large  enough  to  admit  the  little 
finger,  and  requiring  three  or  four  years  for  the  bark  to  close  together  over  it.  This 
hole  running  inward  to  the  heart  of  the  tree,  and  admitting  the  water  thereto  from 
every  shower  that  passes,  causes  a  decay  in  the  wood  to  commence,  and  the  tree  never 
regains  its  previous  soundness,  t 

This  is  also  a  most  prolific  insect.  The  abdomen  of  the  female  is  so  filled  and  dis- 
tended with  eggs  that  it  becomes  unwieldy  and  inert,  falling  from  side  to  side  as  its 
]>o8ition  is  shifted.  A  specimen  which  I  once  obtained,  extruded  upwards  of  three 
hundred  eggs  within  a  few  hours  after  its  capture,  its  abdomen  becoming  diminished 
hereby  to  nearly  ^alf  its  previous  bulk ;  and  in  the  analogous  European  species  more 
than  a  thousand  eggs  have  been  found  on  dissection.  It  hence  appears  that  a  single 
one  of  these  insects  is  capable  of  ruining  a  whole  forest  of  oak  trees.  This  calamity, 
however,  is  prevented,  probably  by  most  of  the  eggs  being  destroyed,  either  by  birds 
or  by  other  insects,  for  these  borers  are  by  no  means  so  common  in  our  trees  as  the  fecun- 
dity of  their  parents  would  lead  us  to  expect. 

Our  moth  comes  abroad,  as  already  stated,  in  June  and  the  forepart  of  July.  It  flies 
only  in  the  night  time,  remaining  at  rest  during  the  day,  clinging  to  the  trunks  of 

^Mass.  Agr.  Report  and  Journal,  vol.  v,  p.  67,  with  a  plate,  1818. 

\We  have  observed  that  the  old  burrows  are  lined  by  a  dark  layer,  consisting  of  a  mealy  debris  about 
as  thick  as  pasteboard ;  this  detritus  is  probably  composed  of  the  castings  of  the  lurva,  forming  a 
paste  which  in  drying  strongly  adheres  to  the  sides  of  th^  gallery.— A.  S.  P.  ^-^  ^ 
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trees,  its  gray  color  being  so  similar  to  that  of  the  bark  that  it  usually  escapes  notice. 
In  repose  its  wings  are  held  together  in  the  shape  of  a  roof,  covering  the  hind  body. 
From  observing  her  motions  in  confinement,  I  think  the  female  does  not  insert  her 
eggs  into  the  bark,  but  merely  drops  them  into  the  cracks  and  crevices  upon  ita  outer 
surface.  They  are  coated  with  a  glutinous  matter  which  immediately  dries  and 
hardens  on  exposure  to  the  air,  whereby  they  adhere  to  the  spot  where  they  touch  ; 
and  if  the  short  two-jointed  ovipositor  be  not  fully  exserted  as  the  egg  is  passed 
through  it,  so  as  to  carry  the  egg  beyond  the  hair-like  scales  with  which  the  body  is 
clothed,  some  of  these  touching  adhere  to  it,  their  attachment  to  the  body  being  so 
slight. 

The  eggs  are  of  a  broad  oval  form,  and  about  half  the  size  of  a  grain  of  wheat,  be- 
ing the  tenth  of  an  inch  in  length  and  three-fourths  as  thick,  of  a  dirty  whitish  color 
with  one  of  the  ends  black.  When  highly  magnified  their  surface  is  seen  to  be  retic- 
ulated or  occupied  by  numerous  slightly  impressed  dots  arranged  in  rows  like  the 
meshes  in  a  net.  From  .the  fact  that  several  worms  of  the  same  size  are  sometimes 
met  with  in  a  single  tree,  indicating  them  all  to  be  the  progeny  of  one  parent,  it  ap- 
pears that  the  female  drops  a  number  of  eggs  upon  each  tree  that  she  visits,  and  prob- 
ably disposes  of  her  whole  supply  upon  a  very  few  trees.  The  size  of  the  eggs  doubt- 
less renders  them  a  favorite  article  of  food  to  some  of  our  smaller  birds.  And  a  bird 
in  discovering  some  of  these  eggs  will  be  incited  thereby  to  search  for  others  in  the 
same  vicinity,  which  search  being  successful,  will  be  perseveringly  continued  so  long 
as  an  egg  can  be  found  upon  that  or  any  of  the  adjacent  trees.  Thus  it  may  be  that 
of  the  whole  stock  of  eggs  which  a  female  deposits,  scarcely  one  escapes  being  picked 
up  and  devoured.  This  appears  the  most  probable  cause  of  so  few  of  these  worms 
being  mot  with,  although  the  females  are  so*  prolific. 

The  worm  on  hatchiug  from  the  egg  sinks  itself  inward  and  feeds  at  first  on  the  soft 
inner  bark,  till  its  jaws  acquiring  more  strength  it  penetrates  to  the  harder  sap-wood 
and  finally  rest)tts  to  the  solid  heart- wood,  residing  mostly  in  and  around  the  center 
of  the  trunk,  boring  the  wood  here  usually  in  a  longitudinal  direction,  and  moving 
backwards  and  forth  in  its  burrow,  enlarging  it  by  gnawing  its  walls  as  it  increases 
in  size,  whereby  tbe  excavation  comes  to  present  nearly  the  same  diameter  through 
its  whole  length.  In  an  oak  in  which  I  met  with  two  worms  fully  grown  and  several 
others  but  half  grown,  the  whole  of  the  central  part  of  the  trunk  had  been  exten- 
sively mined  by  preceding  generations  of  this  insect  and  was  in  a  state  of  incipient 
decay;  and  I  thus  had  an  opportunity  to  notice  the  fact  that  none  of  the  worms  were 
lying  in  the  decaying  wood,  all  being  outside  of  this,  where  the  wood  was  still  sound. 
Hence  it  is  evident  that  it  is  living  healthy  trees  which  this  insect  prefers,  and  not 
those  which  are  sickly  and  decaying,  which  latter  are  preferred  by  the  European 
Cossus,  some  authors  say,  though  perhaps  their  observations  have  not  been  exact  upon 
this  point,  for  in  the  instance  here  alluded  to  it  would  have  been  said  on  a  first  glance 
that  these  worms  preferred  decaying  wood,  since  the  diseased  heart  of  the  tree  was 
everywhere  traversed  with  their  burrows,  and  the  sound  wood  showed  few  of  them ; 
and  thus  no  doubt  in  many  other  cases  we  mistake  the  cause  for  the  eftect,  and  on 
seeing  semi-putrid  wood  filled  with  worm-holes  we  suppose  the  worms  have  preferred 
wood  of  this  character,  when  in  truth  it  is  these  holes  which  have  causetl  the  decay 
of  the  wood. 

These  worms  are  probably  three  years  in  obtaining  their  growth.  They  cast  oflf 
their  skin  several  times,  and  after  the  last  of  these  moultiugs  their  color  becomes 
diflferent  from  what  it  has  previously  been. 

The  larva  previous  to  the  last  change  of  its  skin  is  of  a  rose-red  or  a  pale  cherry- 
red  color,  often  with  a  faint  yellowish  stripe  along  the  middle  of  its  back,  on  all 
except  the  thrc^  anterior  rings.  It  is  of  a  cylindrical  form,  slightly  broadest  ante- 
riorly and  a  little  flattened  beneath.  It  is  divided  by  transverse  constrictions  resem- 
bling broad  shallow  grooves  into  twelve  rings,  which  are  twice  as  broad  as  long.  Ou 
each  of  these  lings  are  a  few  pimples  of  a  deep  purple  color,  regularly  placed,  each 
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giving  out  a  pale-brow^n  bristle.  Four  of  those  pimples  are  on  the  baok,  placed  at  the 
angles  of  an  imaginary  square  or  a  trapezoid  having  itshiud  side  the  longest,  the  two 
hinder  pimples  being  larger.  Small  white  dots  confluent  into  broken  lines  may  also 
be  perceived,'  forming  a  transverse  square  in  which  the  two  anterior  pimples  are 
inclosed,  and  other  dots  less  regularly  placed,  surrounding  the  two  hind  pimples 
except  upon  their  hind  side.  Above  the  breathing  pores  on  each  side  is  also  a  large 
pimple,  which,  upon  the  four  rings  bearing  the  pro-legs,  has  a  white  dot  in  its  lower 
edge,  which  dot  does  not  appear  in  the  corresponding  pimples  of  the  other  rings.  A 
minute  pimple  is  also  seen  forward  of  the  upper  end  of  each  breathing  pore,  below 
which  all  the  under  side  of  the  worm  is  greenish  white.  The  breathing  pores  are  oval 
and  light  yellow,  with  a  rusty  brown  oval  spot  in  their  center  and  a  dark  purple  ring 
around  their  outer  edge.  Below  them  the  skin  bulges  out,  forming  a  longitudinal 
ridge,  or  rather  two  parallel  ridges  divided  by  a  deep  intervening  furrow.  Upon  the 
upper  one  of  these  ridges  iiear  the  middle  of  each  ring  is  a  round  cherry-red  spot  in 
which  are  two  small  pimples,  and  on  the  lower  ridge  is  a  single  one,  placed  farther 
back,  whilst  four  others,  e<iually  minute,  may  be  seen  farther  down  and  around  the 
anterior  base  of  the  pro-legs.  The  second  and  third  rings  are  shorter,  each  with  four- 
teen pimples  of  different  sizes,  the  larger  ones  forming  a  single  transverse  row.  The 
tii-st  ring  or  neck  is  polished  and  of  a  dark  tawny  brown  color  on  its  upper  side,  with 
a  white  line  in  its  middle  disappearing  anteriorly  in  a  black  two-lobed  cloud.  The 
head  is  but  half  as  broad  as  the  body,  and  is  of  a  shining  black  color,  tinged  more  or 
less  with  chestnut  brown  in  its  middle,  with  scattered  punctures  from  which  arise  fine 
hairs.  The  antenmc  are  chestnut  brown,  conical  and  three-jointed,  the  last  joint 
minute,  with  a  bristle  beside  it  given  out  from  the  apex  of  the  second  joint.  The 
palpi  are  similar,  with  two  small  processes  from  the  summit  of  their  second  joint, 
the  outer  one  of  which  ends  in  a  minute  fourth  joint.  Of  the  eight  pairs  of  legs,  the 
three  anterior  are  conical  and  end  in  a  single  chestnut-colored  claw.  The  othera  are 
short,  thick,  and  retractile,  with  their  soles  surrounded  by  a  blackish  fringe-like  ring 
composed  of  a  multitude  of  minute  hooks,  the  last  pair,  however,  having  these  hooks 
o:ily  around  the  anterior  and  outer  half  of  their  soles.  Placed  in  a  glass  or  tin  vessel, 
this  worm  is  perfectly  helpless,  being  unable  to  cling  with  these  hooks  to  a  hard 
smooth  surface. 

With  the  last  change  of  its  skin  it  loses  its  bright-red  color,  and  is  then  white, 
tinged  with  green  at  the  sutures,  and  with  a  pale-green  stripe  along  the  middle  of  its 
back,  which  disappears  at  the  sutures.  The  pimples  are  of  a  pale  tawny  yellow  color 
with  black  centers.  The  head  is  light  tawny  yellow  varied  in  its  middle  with  green- 
ish white,  its  anterior  edge  blackish  and  the  jaws  deep  black. 

As  the  moth  into  which  this  worm  changes  possesses  no  jaws  or  other  implements 
by  which  it  is  possible  for  it  to  perforate  the  wood,  it  is  necessary  for  the  worm  to  pre- 
pare a  way  for  its  future  escape  from  the  tree;  and  the  provisions  w*hich  it  makes  for 
this  end  are  truly  interesting,  indicating  that  the  worm  has  a  clear  perception  of  what 
its  future  condition  and  requirements  will  be,  both  in  its  pupa  and  its  perfect  state. 
This  is  the  more  surprising  when  we  recur  to  the  fact  that  since  its  infancy  this  crea- 
ture has  been  lying  deeply  bedded  in  the  interior  of  the  tree,  the  only  act  of  its  life 
having  been  to  crawl  lazily  around  in  its  cell  and  gnaw  the  wood  there  when  impelled 
by  hunger.  How  does  it  now  come  to  do  anything  different  from  what  it  has  been 
doing  for  mouths  and  years  before?  But,  having  got  its  growth  and  the  time  draw- 
ing near  to  have  it  change  into  a  pupa  or  chrysalis,  we  see  it  engaging  in  a  new  work. 
It  now  bores  a  passage  from  the  upper  end  of  its  cell,  outward  through  the  wood  and 
bark  till  only  a  thin  scale  of  the  brittle  dead  outer  bark  remains.  It  is  usually  at  the 
bottom  of  one  of  the  large  cracks  or  furrows  in  the  bark  that  this  passage  ends, 
whereby  the  hole  inside  is  leas  liable  to  be  discovered  by  birds.  The  worm  then  dili- 
gently lines  the  walls  of  this  hole  with  silken  threads  int-erspersed  with  its  chips  and 
forming  a  rough  surface  resembling  felt,  as  it  withdraws  itself  backwards  for  a  dis- 
tance of  about  three  inches,  thus  placing  itself  beyond  the  reach  of  any  bird  or  other 
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enemy  outside  of  the  tree,  should  its  retreat  be  discovered ;  and  it  liere  incloses  itself  in 
a  cocoon  which  it  spins  of  silk,  of  a  long  oval  form,  having  the  entl  towards  the  outer 
opening  much  thinner  and  its  threads  more  loosely  woven.  In  this  cocoon  it  throws 
oif  its  larva  skin  and  then  appears  in  its  nymph  or  pupa  form. 

^The  pupa  is  an  inch  and  three-quarters  long  and  half  an  inch  thick,  of  a  dull  chest- 
nut color,  the  rings  of  its  abdomen  paler,  and  ou  the  back  near  the  anterior  edge  of 
each  ring  is  a  row  of  angular  teeth,  resembling  those  of  a  saw,  of  a  dark  brown  color 
and  all  of  them  inclining  backward,  these  rows  of  teeth  extending  downwards  upon 
each  side  below  the  breathing  pores  or  about  two-thirds  of  the  distance  around  the 
body.  On  the  middle  of  each  ring  is  also  a  much  shorter  row  of  little  tubercular  points. 
Finally,  upon  the  under  side  of  the  last  segment  are  about  four  stouter  conical  teeth, 
the  tips  of  which  are  drawn  out  into  sharp  points  which  are  curved  forward,  so  that 
when  this  last  segment,  which  is  tapering  and  smaller  than  the  others,  is  bent  down- 
wards, these  curved  points  will  catch  and  hold  the  body  from  moving  forward. 

The  pupa  lies  perfectly  dormant  in  its  cocoon  probably  a  fortnight  or  longer.  It 
then  awakes  from  its  slumbers  and  begins  to  writhe  and  bend  itself  from  side  to  side. 
By  this  motion  the  rows  of  little  teeth  upon  the  rings  of  its  abdomen,  which  incline 
backward  as  above  described,  catch  in  the  threads  of  the  cocoon,  first  upon  one  side 
and  then  upon  the  other,  and  thus  move  the  body  forward,  whereby  its  head  presses 
upon  the  loosely  woven  end  of  the  cocoon,  more  and  more  firmly,  until  it  forces  its 
way  through  it,  and  the  pupa  works  itself  forward  out  of  its  cocoon.  And  the  same 
writhing  motion  being  continued,  the  teeth  now  catch  in  the  threads  with  which  the 
sides  of  the  hole  are  lined,  and  thus,  though  destitute  of  feet,  the  pupa  moves  itself 
along  till  it  reaches  and  breaks  through  the  thin  scale  of  bark  which  hitherto  has 
closed  the  mouth  of  its  burrow,  and  pushes  itself  onward  till  about  three-fourths  of  its 
length  protrude  from  the  tree,  when  by  curving  the  tip  of  its  body  downward  the 
four  little  hooks  thereon  catch  in  so;ne  of  the  threads  and  hold  it  from  advancing 
further  and  falling  to  the  gronnd.  By  so  much  motion  of  the  pupa  the  connections 
of  the  inclosed  insect  with  its  shell  become  sundered  and  the  sutures  of  the  shell  are 
probably  cracked  open,  so  that  the  moth  readily  presses  them  apart  and  crawls  out 
therefrom,  leaving  the  empty  and  now  lifeless  shell  projecting  out  from  the  mouth  o^ 
the  hole,  with  a  small  mass  of  worm-dust  surrounding  it. 

The  male  moth  is  of  a  gray  color  from  white  scales  intermixed  with  black  ones.  The 
head  is  furnished  upon  the  crown,  or  vertex,  with  longer  or  hair-like  scales.  The 
antenme  are  tapering  and  many-jointed,  their  basal  joint  thickest  and  covered  with 
black  and  gray  scales,  the  remaining  joints  being  naked,  shining,  coal-black,  each 
joint  bearing  two  branches  on  its  front  side,  forming  two  rows  of  coarse  teeth  like 
those  of  a  comb,  the  teeth  being  six  or  more  times  as  long  as  thick,  and  all  of  the  same 
length  except  at  the  base  and  tip,  where  they  become  shorter,  all  of  them  ciliated  with 
fine  hairs.  The  feelers  are  appressed  to  the  face  and  reach  as  high  as  to  the  middle 
of  the  eyes,  and  are  cylindric,  clothed  with  short  appressed  scales,  the  separation  of 
the  terminal  joint  being  slightly  perceptible.  The  thorax  has  the  shoulder-covers 
black,  forming  a  stripe  of  this  color  along  each  side,  which  anteriorly  curves  down- 
wards and  is  continued  backward  upon  the  upper  side  of  the  breast.  Its  base  is 
clothed  with  larger  scales,  forming  tufts  ui)on  each  side.  The  abdomen  is  conic  and 
equals  the  tips  of  the  wings  in  its  length,  and  is  but  slightly  covered  with  scales  except 
along  each  side,  where  they  form  a  broatl  stripe,  the  under  side  being  entirely  de- 
nuded; it  is  black  and  shining,  with  the  sutures  dull  yellowish.  At  its  tip  are  three 
appendages,  longer  than  the  last  rings  of  the  abdomen.  The  two  lower  ones  are  broad, 
thick,  flattened  processes  of  a  dull  brownish  yellow  color,  with  their  tips  rounded  and 
slightly  bent  inwards  towards  each  other.  The  upper  one  is  a  slender,  black,  shining 
hook  or  claw  of  the  same  length,  its  tip  sharp-pointed  and  curved  downward.  Above 
these  appendages  and  hiding  them  from  view  is  a  brush  of  black  hairs,  forming  a  con- 
ical tuft  at  the  end  of  the  abdomen,  blunt  at  its  apex.  The  legs  are  more  or  less 
denuded  of  scales,  black  and  shining,  with  the  hind  shanks  thicker  towards  their  tips 
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and  with  two  pairs  of  spurs,  the  forward  shanks  having  only  a  single  spine,  which  is 
placed  on  the  middle  of  their  inner  sides,  the  same  as  in  other  moths;  and  the  feet  are 
.  compressed,  and  five-jointed,  with  the  basal  joint  longest  and  the  following  ones  suc- 
cessively shorter.  The  fore  wings  are  black,  with  groups  of  whitish  scales  forming 
gray  spots  or  clouds  which  are  netted  with  black  lines,  varying  greatly  in  different 
individuals.  Often  a  transverse  gray  spot  is  situated  towards  the  base  and  another 
on  the  anal  angle,  the  outer  and  hind  margins  being  gray  alternated  with  black.  The 
hind  wings  are  black,  with  their  posterior  half  of  a  rich  marigold  yellow  color  bordered 
with  a  black  line  upon  the  hind  margin,  the  yellow  color  being  irregularly  notched 
on  its  anterior  side  and  narrowed  to  the  inner  angle,  and  not  extended  to  the  outer 
angle,  the  two  outer  cells  being  black.  The  outer  or  anterior  margin,  except  at  its 
base  and  tip,  is  msually  gray  alternated  with  transverse  black  streaks  and  blotches, 
and  inside  of  this  is  a  large  ash-gray  sjwt  occupying  the  outer  anterior  part  of  the 
disk.     The  under  sides  of  both  wings  is  similar  to  their  upper  surface. 

The  female  would  not  be  supposed  to  pertain  to  the  same  species  with  the  male,  her 
size  is  so  much  larger,  her  colors  so  much  paler  gray,  and  her  hind  wings  being  wholly 
destitute  of  the  bright  yellow  coloring  which  forms  so  conspicuous  a  mark  in  the 
other  sex.  The  branches  of  her  antennte  are  also  shorter,  being  but  about  four  times 
as  long  as  thick.  The  ground  color  of  her  fore  wings  is  gray,  variously  netted  with 
black  lines  dividing  the  gray  in  places  into  small  roundish  spots  and  into  rings  hav- 
ing black  centers.  The  black  color  usually  forms  a  broad  irregular  band  across  the 
middle  of  the  wings  parallel  with  the  hind  margin,  and  another  between  this  and  the 
hind  edge,  chiefly  on  the  outer  half  of  the  wing,  the  hind  edge  and  fringe  being  whitish 
alternated  with  black  spots  placed  on  the  tips  of  the  veins.  The  hind  wings  are  dusky 
gray  and  towards  their  bases  blackish,  their  posterior  half  being  freely  transparent 
and  faintly  netted  with  darker  lines.  The  body  is  densely  coated  with  gray  scales, 
its  under  side  hoary  white ;  and  the  legs  are  gray,  with  black  bands  on  the  shanks, 
and  black  feet,  with  gray  rings  at  their  articulations. 

Remedies. — We  have  but  a  single  suggestion  to  make  upon  the  subject  of  remedies 
against  this  truly  formidable  though  fortunately  rare  enemy.  It  is  probable  that  soft 
scap  applied  the  fore  part  of  June  to  the  bodies  of  trees  will  be  equally  efficacious 
against  this  and  other  borers  as  it  is  against  that  of  the  apple  tree.  This  remedy  may 
well  be  resorted  to,  to  protect  the  locusts  and  oaks  which  we  value  as  ornamental 
trees ;  and  scarce  and  valuable  as  timber  is  becoming  in  all  the  older  settled  sections 
of  our  country,  I  doubt  not  it  will  be  found  to  be  good  economy  to  bestow  similar 
attention  upon  the  more  valuable  trees  standing  in  our  forests. 

It  should  also  be  observed  that  whenever  a  hole  made  by  a  borer  is  discovered  in 
the  trunk  of  a  tree,  it  should  be  immediately  closed  by  inserting  a  plug  therein,  to 
exclude  the  wet  which  will  otherwise  be  admitted  hereby  to  the  interior  of  the  tree 
and  produce  a  decay  of  the  surrounding  wood. 

2.  The  oak  cossus. 

XyJeutes  {C088U8)  querciperda  Fitch. 

Order  Lepidoptera;  Family  Bombycid.e. 

Another  and  rather  smaller  borer,  but  belonging  to  a  closely  allied 
species,  was  found  by  Mr.  J.  A.  Lintner  resting  upon  the  trunk  of  an 
o  aktree  in  Schoharie,  N.  Y.  It  probably  ranges  all  over  the  Eastern 
States  and  Mississippi  Valley,  since  a  species,  either  this  or  closely  al- 
lied,  is  reported  to  us  by  Mr.  G.  W.  Belfrage  to  inhabit  Central  Texas* 
Dr.  Fitch  thinks  it  probable  that  it  bores  into  the  oak.  He  describes  it  as 
a  moth  smaller  in  size  than  X.  rohiniw^  with  thin  and  slight  transparent 
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wings  which  arecrossed  by  numerous  black  lines^  the  outer  margin  only 
of  the  forward  pair  being  opaque  and  of  a  gray  color  j  the  hind  wings 
•of  the  male  are  colorless,  with  the  inner  margin  broadly  blackish  and 
the  hind  edge  coal-black. 

3.  The  red-oak  flat-hkaded  borer. 

Chrysobothris  dcntipcB  Germar. 

Order  Coleoptera;  Family  Buprestid.e. 

Eating  a  sleuder,  wiDding,  broad,  shallow  burrow  between  the  bark  and  sap-wood 
of  newly-felled  oak  trees ;  a  white,  footless  grub,  with  the  fore  part  of  the  body  enor- 
mously large,  circular,  and  flattened,  inclosing  the  small  head  in  front. 

This  singularly-shaped  borer  is  often  found  under  the  bark  of  newly- 
felled  oaks,  or  those  which  have  been  prostrate  for  a  longer  time.  The 
one  here  roughly  figured  occurred  with  others  under  the  bark  of  the  red 
oak  at  Salem,  Mass.,  early  in  May,  in  company  with  more  numerous 
individuals  of  Magdalis  olyra,  a  small  weevil  also  common  in  the  Northern 
States,  under  the  loosened,  partly  decayed  bark  of  the  oak. 

It  will  be  seen  by  the  form  of  this  singular  borer  that  it  is  adapted  for 

a  life  under  or  next  to  the  bark  of  diseased  trees,  as  it  is  quite  unfitted , 

by  reason  of  the  enormously  swollen  front  rings  of  the  body, 

for  boring  very  far  into  the  living  fresh  wood,  as  is  the  case 

with  the  oak -boring  caterpillar  of  Xyleutes  robinicej  or  the  oak 

pruner  (Stenocorm  putator).    With  its  short,  powerful  jaws  it 

can  eat  its  way  on  either  side  in  front  of  it,  after  hatching  from 

the  egg  which  is  probably  laid  by  the  parent  beetle  in  some 

crack  in  the  bark.    Its  head  is  rather  small  and  partly  sunken 

within  the  segment  next  behind  the  head.     This  segment, 

destined  to  be  the  prothorax  of  the  beetle,  is  remarkably  broad, 

rio  1  sq    "®*r^y  three  times  as  much  so  as  the  hinder  segments,  and 

]>o8ed  lar-  fully  as  broad  again  as  it  is  long,  while  the  surface  above  is 

va  of  a  flat  and  more  or  less  rough  or  pitted  in  the  middle.    With  this 

enlarged,  unusual  form  it  can  eat  its  way  in  a  serpentine  course  under 

—From  the  bark,  deriving  its  nourishment  from  the  sap-wood  next  to 

Packard.  ^^  bark.    Owing  to  the  form  of  its  body  in  front,  the  burrow 

is  shallow  and  broad,  in  transverse  outline  oval  cylindrical.    The  body  of 

this  as  well  as  most  other  borers  is  provided  with  fine,  delicate,  scattered 

hairs,  projecting  on  each  side  of  each  segment.    Judging  by  analogy, 

these  hairs  are  probably  provided  each  with  a  fine  nerve  (though  this 

remains  to  be  proved),  and  probably  are  endowed  with  a  delicate  sense 

of  touch,  useful  to  the  insect  as  it  moves  to  and  fro  in  its  gallery.    The 

Buprestid  larvae  are  blind,  without  simple  eyes,  since  living  as  they  do 

in  total  darkness  and  never  coming  to  the  light  they  do  not  need  even 

the  simple  eyes  present  in  many  other  larvae,  and  which  are  probably 

chiefly  of  use  in  enabling  the  insect  to  distinguish  light  from  darkness. 

The  larvae  of  the  Buprestidce  and  the  breeding  habits  of  the  beetles 
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have  not  as  yet  been  carefully  studied  in  America,  and  for  any  exact 
knowledge  we  have  to  go  to  French  and  German  authors. 

According  to  Ferris,  the  Buprestids  couple  in  the  usual  manner,  the 
male  mounting  upon  the  back  of  the  female,  the  act  of  copulation  not 
being  of  long  duration. 

The  form  of  the  eggs  and  their  size  in  our  species  are  unknown,  or 
have  not  been  stated  in  print.  It  is  most  probable  that  the  female  lays 
them  in  the  bottom  of  cracks  in  the  bark,  or  under  the  partly  loosened 
bark  at  least,  where  the  larva  upon  hatching  may  find  itself  next  to  or  im- 
mediately in  contact  with  the  bast  or  the  sap-wood,  which  probabl}'  forms 
the  greater  part  of  its  food,  though  Ratzeburg  has  found  that  the  "frass" 
or  excrement  is  colored  by  the  bark,  which  indicates  that  the  larvae  feed 
both  on  the  bast  and  bark.  As  to  the  number  of  eggs  laid  by  the  female 
we  have  no  information.  The  eggs  are  deposited  in  fissures  or  craoks 
by  means  of  the  extensile  end  of  the  body.  As  Westwood  states,  **  The 
abdomen  appears  to  be  composed  of  only  five  segments.  The  remainder 
are,  however,  internal,  and  constitute  in  the  female  a  retractile,  corneous^ 
conical  plate,  employed  for  depositing  the  eggs  in  the  chinks  of  the  bark 
of  trees  within  which  the  larvfe  feed.''  Perris,  however,  says  that  "the 
eggs  are  deposited  in  the  interior  of  the  bark,  the  outer  layers  of  which 
the  ovipositor  of  the  female  penetrates." 

It  has  been  claimed  by  Ratzeburg  and  also  by  Reifsig*  that  the 
European  larvae  of  Buprestis  and  the  numerous  allied  genera,  such  as 
Chrysobothris,  Chalcophora,  &c.,  attain  their  Ml  size  in  two  years;  but 
according  to  Perris  the  time  required  for  transformation  is  but  a  single 
year,  as  may  be  seen  by  the  extracts  fix)m  his  work  iiirther  on. 

As  regards  the  habits  of  the  larvae  we  have  no  direct  observation  on 
'the  young  of  this  family  in  this  countrj^,  though  much  needed  in  connec- 
tion with  the  use  of  remedial  measures. 

Mr.  E.  Perris,  in  his  invaluable  work,  entitled  "Insectes  du  Pin  mari- 
time," says  of  the  larva  of  the  European  Ancylocheira  flavomaculata : 

The  larva  of  the  A.  flavomaeulata  lives  in  the  wood  of  old  pines  recently  dead,  and 
especially  in  the  larger  branches  and  the  large  twigs  (pieux).  It  is,  indeed,  under  these 
two  last  conditions  that  they  oftonest  occur.  It  does  not  stop  in  the  bark,  becanse  it 
is  in  the  interior  of  the  bark  that  the  female  lays  its  eggs,  by  means  of  its  oviduct, 
and  after  its  birth  it  plnnges  into  the  wood  to  the  depth  of  about  a  centimeter  [nearly 
two-fifths  of  an  inch].  It  follows  the  longitudinal  fibers  of  the  sap-wood  while  making 
a  gallery  elliptical  in  section,  which  it  leaves  behind  it  completely  filled  and  packed 
with  excrement  and  detritus.  When  the  time  of  its  metamorphosis  approaches  it 
goes  towards  the  surface  of  the  sap-wood,  perforates  it  to  the  bark,  sometimes  makes 
a  small  incision  into  the  latter,  stops  up  the  gallery  with  a  plug  made  entirely  of 
email,  compacted  chips ;  then  it  retires  backward  a  little  into  a  cell  scooped  out  in  the 
wood,  and  this  is  where  it  transforms  into  a  pupa. 

The  following  extract  from  Perris  refers  to  the  habits  of  Chrysobothris 
solierif  which  also  lives  on  the  maritime  pine  in  France.     The  habits  of 
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our  (7.  dentipes  of  the  oak,  and  C.femorata  of  the  oak  and  different  fruit 
trees,  and  C.  harruii  of  the  white  pine  are  probably  quite  similar. 

According  to  my  observationa  the  Chrysobotliris  only  layg  ita  eggs  on  the  trunks  of 
pines  from  five  to  fifteen  centimeters  in  diameter  at  the  base,  and  on  the  branches  of 
old  trees.  I  have  never  found  it  on  an  old  trunk,  and  when  a  large  prostrate  pine  is 
deprived  of  its  branches  it  is  on  them  that  it  lives,  and  not  on  the  trunk.  I  have 
already  said  that  the  larva  lives  at  first  under  the  bark;  it  there  busies  itself,  some- 
times attacking  very  plainly  the  sap-wood,  sometimes  boring  a  sinuous  gallery,  which 
it  leaves  behind  it  filled  with  white  chips  and  excrements  of  a  brownish  red ;  but  at 
the  approach  of  winter  it  burrows  into  the  wood,  where  it  gouges  out  a  gallery  ellip- 
tical in  section,  the  dimensions  of  which  increase  as  its  body  grows  larger.  When 
the  moment  of  transformation  has  arrived  it  returns  into  its  gallery,  and  undergoes 
its  metamorphosis  sometimes  more  than  two  centimeters  from  the  surface,  because  I 
have  found  some  pupte  and  perfect  insects  at  this  depth. 

Perris  calls  attention  to  the  fact  that  though  the  Buprestid  beetles 
«tand  quite  high  in  the  Coleopterous  series,  yet  their  larvaB  have  an 
organization  inferior  to  that  of  all  other  Coleopterous  larvfiB  known. 
Thus,  they  have  neither  feet  nor  eyes,  and  there  are  no  other  Coleopte- 
rous larvae  which,  as  in  the  Buprestids,  have  very  rudimentary  labial 
palpi,  and  which  consist  of  less  than  two  joints. 

The  burrows  of  the  Buprestid  larvae  may  nearly  always  be  distin- 
guished, says  Perris,  by  their  tortuous  course,  and  by  the  fact  that  the 
excrement  and  detritus,  instead  of  being  accumulated  in  the  gallery 
without  order,  are  there  disposed  in  small  layers  forming  concentric  arcs, 
whose  opening  is  turned  away  from  the  larva,  and  of  a  regularity  not 
less  remarkable  than  characteristic. 

This  symmetrical  arrangement  has  as  its  primary  cause  the  dimensions  of  the  gal- 
lery, which  are  out  of  proportion  with  the  abdomen  of  the  larva.  The  latter,  because 
of  the  size  of  the  anterior  portion  of  its  body,  is  obliged  to  give  to  its  gallery  a  size 
sufficient  for  the  posterior  part  to  execute  freely  movemento  of  advance  and  retreat, 
which  have  as  their  natural  result  the  disposition  en  arc  of  the  rejected  material  be- 
hind. On  the  other  hand,  the  larva,  in  consequence  of  the  dimensions  of  its  gaUery, 
in  order  to  have  points  of  support  is  obliged  to  bend  the  posterior  part  of  the  body 
on  itself.  It  is,  indeed,  ordinarily  found  in  this  attitude,  which  allows  it  to  preas 
against  the  walls,  so  as  to  push  itself  ahead ;  but  in  this  condition  the  abdomen  forms 
an  arc  which,  propping  itself  from  the  convex  side  on  the  detritus,  causes  the  concav- 
ity of  the  successive  beds.     *     •     » 

We  have  seen  that  some  Buprestid  larvae  undergo  their  metamorphoses  in  the  inte- 
rior of  the  bark,  others  in  the  thickness  of  the  wood.  It  is,  moreover,  in  this  that  the 
wisdom  of  nature  is  revealed,  for  it  is  not  capriciously  and  without  motive  that  things 
happen  as  I  have  described.  We  know,  indeed,  that  if  those  larvto  which  do  not  at- 
tack the  young  trees,  as  those  of  Ancylochfira  ^-guttata,  of  Chysohothris  Bolieri,  and  of 
Anihctxia  m9rio  and  of  several  species  of  AgriluSf  should  live  under  the  bark  they 
would  not  be  sufficiently  protected,  because  the  bark  is  not  thick  enough  and  would 
easily  separate  from  the  wood.  When,  however,  on  the  contrary,  they-live  under  the 
hard  and  thick  bark  of  old  trees,  as  Mclanophila  tarda,  Chrysobothria  affini$j  Jgrilus 
biguUatus,  and  4-guUatuSj  and  others,  they  do  not  hesitate  to  take  refuge  in  the  bark, 
because  they  are  there  well  sheltered,  and  because  they  save  the  beetle  from  making 
a  long  and  difficult  journey  in  order  to  make  its  exit,     *     *•    * 

What  is  the  duration  of  the  life  of  the  larvie  of  the  Baprestidce  f     Ratzebarg  is 
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inclined  to  believe  that  it  is  two  years.  M.  Levaillant,  whose  observations  are  repro- 
daced  by  M.  Lucas  in  his  notice  of  Chalcophora,  is  also  disposed  to  think  that  those 
of  this  insect  pass  two  years  in  the  wood.  The  reason  which  he  gives,  and  which  is 
drawn  from  the  size  of  the  larvte  found  from  December  to  August,  does  not  seem  lo 
me  conclusive,  because  the  female  of  Chalcophora  is  capable  of  laying  eggs  during 
almost  the  entire  year.  As  to  M.  Ratzeburg,  he  has  not,  apparently,  made  careful 
observations  in  this  respect. 

As  to  myself,  numerous  facts  authorize  me  to  say  that,  in  general,  these  larvte  only 
live  one  year.  For  example,  some  pines,  poplars,  and  willows  which  I  have  cut  down 
in  the  spring  time  with  the  design  of  obtaining  Buprestids,  have  afforded  me  often 
very  numerous  perfect  insects  in  May  and  June  of  the  year  following. 

Some  logs  of  oak,  cut  in  January,  1847,  and  which  lay  during  a  whole  year  in  the 
open  air,  furnished  me  in  June  and  July,  1848,  more  than  three  hundred  ChrysobothrU 
affinis.  The  trunks  of  some  large,  very  rigorous  pines,  cut  down  at  the  beginning  of 
one  year,  contained  pupaj  of  Ancylocheira  in  the  following  May.  Finally,  as  regards 
all  the  species  that  I  have  here  described,  and  for  a  number  of  others,  I  have,  from 
my  own  experience,  the  certainty  that  the  larvse  live  only  one  year. 

I  admit  that,  without  doubt,  among  these  larvie  there  are  some  which,  not  placed  in 
conditions  sufficiently  favorable  to  complete  during  this  period  all  the  phases  of  their 
existence,  and  which,  from  one  cause  or  another,  may  be  retarded  some  months,  for 
a  year,  even.  I  moreover  accept  the  more  willingly  this  fact,  because  I  have  had  good 
occasions  for  observing  this  in  larvae  which  I  have  raised  in  my  cabinet ;  but  this  is 
the  exception,  and  the  rule  is  that  a  single  year  suffices,  in  our  country,  for  the  devel- 
opment of  the  larvjB  of  the  Buprestidie. 

The  Buprestids  in  the  perfect  state  love  the  daylight  and  sunshine.  Before  storms, 
when  the  air  is  calm  and  heavy  and  the  sun  is  hot,  they  have  an  extraordinary  activity  ; 
and  when  the  weather  gradually  becomes  cloudy  and  the  wind  rises  they  disappear 
from  our  sight.  We  know  but  little  as  to  the  nature  of  their  food.  Chalcophora  ma  - 
riana  devours  the  young  shoots  of  pines,  Anthaxia  morio  and  chevrierii  eat,  the  first  the 
petals  of  buttercups,  the  second  those  of  Cisaua  alysaoides.  Other  Anthaxia;,  also,  as 
well  as  Trachys,  frequent  different  flowers.  Aphauistious  emarginatua  occurs  on  rushes 
(Jouc8)j  and  I  have  sometimes  taken  Acmqsodera  tatniata  on  the  flowers  of  carrots.  All 
these  facts  lead  me  to  think  that  the  Buprestids  are  phytophagous ;  but  it  appears 
that  certain  species  are,  accidentally  at  least,  camiverous.  This  appears  from  a  com- 
munication made  by  M.  L^on  Fairraaire  to  the  Soci^t^  Entomologique,  in  its  session 
of  January  10,  1849,  relative  to  the  subject  of  Ckryaoboihria  solieii, 

Eegarding  our  oak  borer  (C.  dentipe8\  Harris  states  that  it  completes 
its  trausformations  and  comes  out  of  the  trees  between  the  end  of  May 
and  the  first  of  July.  This  applies  to  Maine  and  Massachusetts.  In 
New  York,  according  to  Dr.  Fitch,  the  beetles  are  *' often  found  bask- 
ing in  the  sunshine  on  the  bark  of  the  trees  in  June  and  July." 

We  have  found  the  mines  of  a  Buprestid  borer  under  the  bark  of  the 
hemlock,  with  exactly  the  arrangement  in  concentric  arcs  of  the  castings 
described  on  p.  14. 

The  beetle. — This  insect  is  so  named  from  the  little  tooth  on  the  imder  side  of  the 
thick  fore  legs.  It  is  oblong,  oval,  and  flattened,  of  a  bronzed  brownish  or  purplish- 
black  color  above,  copper-colored  l)eneath,  and  roughlike  shagreen,  with  numerous 
punctures;  the  thorax  is  not  so  wide  as  the  hinder  part  of  the  body;  its  hinder  mar- 
gin is  hollowed  on  both  sides  to  receive  the  rounded  base  of  each  wing-cover,  and 
there  are  two  smooth  elevated  lines  on  the  middle;  on  each  wing-cover  there  are 
three  irregular,  smooth,  elevated  lines,  which  are  divided  and  interrupted  by  large 
thickly-punctured  impressed  spots,  two  of  which  are  oblique;  the  tipB  are  rounded. 
Length  from  i  to  v,j  of  an  inch.     (Harris.) 
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4.  The  apple  flat-headed  borer. 

Chrysobothria  femorata  Fabricins. 

Order  Coleoptera;  Family  Buprestid.e. 

fioring  under  the  bark  and  in  the  sap-wood  of  the  white  oak^  and  in  the  Gulf  States^ 
the  pin  oak;  a  pale-yellow  flat-headed  grub,  closely  resembling  the  preceding  species 

This  pernicious  borer  of  the  apple  tree,  as  stated  both  by  Harris  and 
Fitch,  originally  infested  the  white  oak,  but  since  the  settlement  of  the 
country  has  abounded  in  the  apple  and  sometimes  in  the  peach,  though 
it  may  still  be  found  to  injure  the  white  oak. 

Fig.  3  will  fairly  represent  the  "  mine"  or  gallery  made  under  the  bark 
of  a  stump  of  the  white  oak,  as  it  occurred  at  Providence,  K.  I.  The 
worm  soon  after  hatching  made  the  mine  as  is  seen  on  the  right  of  the 
figure,  where  after  a  sinuous  course  it  opens  into  a  broad  shallow  cell, 
and  then  after  pursuing  an  irregular  direction  dilates  on  the  left  into  a 
broad  shallow  cell  two-thirds  of  an  inch  wide,  the  oval  black  spot  in 
the  upper  right  corner  representing  the  hole  made  by  the  larva  for  the 
exit  of  the  beetle.  In  this  hole  the  beetle  was  found.  The  large  cell  is 
for  the  repose  of  the  pupa. 

At  Houston,  Texas,  I  found  the  larva  and  pupa  in  abundance,  April 
3, 1881,  under  the  bark  of  large  pin  oak  stumps,  and  of  dead  trees.  The 
burrows  were  like  those  represented  in  Fig.  3,  being  irregular  winding 
shallow  burrows,  not  nearly  so  definite  in  outline  as  those  made  by 
longicorn  borers.  The  mine  is  about  |  inch  wide,  and  terminates  in  a 
broad  irregular  oval  cell  IJ  inches  long  and  J  tx)  §  inch  wide.  In  this 
cell  the  pupa  spends  the  winter  and  early  spring.  One  end  of  this  cell 
lies  toward  the  outer  side  of  the  bark,  so  that  even  if  there  is  not  a 
clearly  defined  oval  opening  as  in  Fig.  3,  the  beetle  on  emerging  from 
the  pupa  state  can  with  little  difficulty  extricate  itself  from  its  cell  and 
make  its  way  out  of  doors  by  pushing  aside  a  thin  barrier  of  bark.  In 
the  case  of  one  mine  in  the  pin  oak  there  was  a  quite  regular  oval  cell 
built  up  by  the  larva  between  the  wood  and  the  bark,  the  partition  con- 
sisting of  a  composition  of  fine  bark  dust,  thus  forming  a  rude  cocoon. 
The  insect  occurred  at  Providence  in  the  larva,  pupa,  and  beetle  states 
May  20,  though  the  larvte  were  the  most  abundant. 

Harris  says  of  it  from  his  observations  in  Eastern  Massachusetts : 

Its  time  of  appearance  is  from  the  end  of  May  to  the  middle  of  July,  during  which 
it  may  often  be  seen,  in  the  middle  of  the  day,  resting  upon  or  flying  round  the  trunks 
of  white-oak  trees  and  recently-cut  timber  of  the  same  kind  of  wood.  I  have  re- 
peatedly taken  it  upon  and  under  the  bark  of  peach  trees  also.  The  grubs  or  larva? 
bore  into  the  trunks  of  these  trees. 

The  following  extracts  from  Dr.  Fitch's  first  report  will  further  serve 
to  characterize  the  habits  and  appearance  of  this  formidable  pest  of  our 
most  valuable  forest,  shade,  and  fruit  trees.  It  will  appear  that  Dr. 
Fitch  has  been  the  first  to  discover  an  ichneumon  parasite  in  the  larva 
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of  this  beetle,  no  European  Buprestid  beetle  being,  so  far  as  we  know, 
infested  by  internal  parasites : 

Another  insect,  which  has  not  heretofore  been  noticed  in  our  country  as  a  borer  in 
the  apple  tree,  pertains  to  the  family  Buprestidce,  or  the  brilliant  snapping  beetles. 
Mr.  P.  Barry,  of  the  Mount  Hope  nurseries,  Rochester,  has 
forwarded  to  us  sections  of  the  body  of  some  young  apple 
trees,  which  were  sent  to  him  from  a  correspondent  in  Hills- 
borough, in  Southern  Ohio,  who  states  that  in  that  vicinity 
the  borer,  which  is  contained  in  the  specimens  sent,  is  do- 
ing great  damage  to  the  apple  trees,  and  that  he  has  had 
peach  trees  also  killed  by  this  same  worm.  From  an  exami- 
nation of  these  specimens,  it  appears  that  this  insect  is 
quite  similar  to  the  common  apple-tree  borer  in  its  habits. 
The  parent  insect  deposits  its  eggs  on  the  bark,from  which 
a  worm  hatches,  which  passes  through  the  bark  and  during 
the  first  periods  ef  its  life  consumes  the  soft  sap-wood  im- 
mediately under  the  bark.  But  when  the  worm  approaches  ^  j 
maturity  and  has  become  stronger  and  more  robust,  it  ^ 

gnaws  into  the  more  solid  heart-wood,  forming  aflattish.  ^^-  2.— «,  The  apple  flat- 
■i.  fi.iii  1  •    f  11  headed  borer:  b,  vuimi:  c,  mi- 

and  not  a  cylindrical  hole  such  as  is  formed  by  most  other  der  side  of  hea<i  andt^oracio 
borers,  the  burrow  which  it  excavates  being  twice  as  broad  ""^  •  **•  h««tl«—'A.fter  Riley, 
as  it  is  high,  the  height  measuring  the  tenth  of  an  inch  or  slightly  over.  It  is  the 
latter  part  of  sunmier  when  these  worms  thus  sink  themselves  into  the  solid  heart, 
wood  of  the  tree,  their  burrow  extending  upwards  from  the  spot  under  the  bark  where 
they  had  previously  dwelt.     On  laying  open  one  of  these  burrows  I  find  it  is  more 

than  an  inch  in  length,  and  all  its 
lower  part  is  flUed  and  blocked  up 
with  the  fine  sawdust-like  castings  of 
the  worm.  Thus,  when  the  worm  is 
destined  to  lay  torpid  and  inactive 
during  the  long  months  of  winter,  it 
has  the  forethought,  so  to  speak,  to 
place  itself  in  a  safe  and  secure  retreat, 
within  the  solid  wood  of  the  tree,  with 
the  hole  leading  to  its  cell  plugged  up 
so  as  effectually  to  prevent  any  ene* 
my  from  gaining  admission  to  it. 

Still,  this  worm  is  not  able  to  secure 
itself  entirely  from  those  parasitic  in- 
sects which  are  the  destroyers  of  so 
many  other  species  of  its  race,  and 
which,  as  is  currently  remarked,  ap- 
pear to  have  been  created  for  the  ex- 
press purpose  of  preying  upon  those 
species,  in  order  to  prevent  their  be- 
coming excessively  multiplied.  We 
should  expect  that  this  and  other  bor- 
ers, lying  as  they  do  beneath  the  bark 
Fig.  3.— Mine  or  farrow  made  by  the  apple  flat-headed  or  within  the  wood  of  trees,  were  so 
borer.  (C.  femorata),  nat.  size.  -Packard  del.  securely  shielded  that  it  would  be  im- 

possible for  any  insect  enemy  to  discover  and  gain  access  to  them,  to  molest  or  destroy 
them.  But  among  the  specimens  sent  me  by  Mr.  Barry  is  one  where  the  worm  has 
been  entirely  devoured,  nothing  but  its  shriveled  skin  remaining,  within  and  upon 
Vhich  are  several  minute  maggots  or  footless  little  gnibs,  soft,  dull  white,  shining,  of 
a  long  egg-shaped  form,  pointed  at  the  tip  and  blunt  in  front,  their  bodies  divided  into 
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segments  by  very  fine  trans v^erse  impressed  lines  or  satnres.  They  are  aboat  one- tenth 
of  an  inch  long  and  0.035  broad  at  the  widest  part.  These  are  evidently  the  larv» 
of  some  small  Hymenopterous  or  bee-like  insect,  pertaining,  there  can  be  little  donbt, 
to  the  family  Chalcididae,  the  female  of  which  has  the  instinct  to  discover  these 
borers,  probably  in  the  earlier  periods  of  their  life  when  they  are  lying  directly  be- 
neath the  bark,  and  piercing  throagh  the  bark  with  her  ovipositor,  and  puncturing 
the  skin  of  the  borer,  drops  her  eggs  therein,  which  subsequently  hatch  and  subsist 
upon  the  borer,  eventually  destroying  it.  These  minute  larvae  were  forwarded  to  me 
under  the  supposition  that  they  were  injurious  to  the  apple  tree,  whereas,  by  destroy- 
ing these  pernicious  borers,  it  is  evident  they  must  be  regarded  as  our  best  friends. 
This  fact  illustrates  how  important  it  is  for  usl^  be  acquainted  with  our  insets  in  the 
difierent  stages  of  their  lives,  that  we  may  be  able  to  discriminate  friends  from  foes, 
and  know  which  to  destroy  and  which  to  cherish. 

I%e  larva, — The  form  of  this  borer  is  quite  singular,  and  bears  some  resemblance  to 
that  of  a  tadpole  or  a  battledoor.  It  consists  of  a  very  large,  round,  flattened  portion, 
anteriorly,  which  is  suddenly  tapered  into  a  long  cylindrical  tail  or  handle-like  por- 
tion. The  broad  anterior  part  of  this  worm  is  about  two- tenths  of  an  inch  in  diam- 
eter and  the  narrow  posterior  part  is  but  half  as  wide.  Its  length  is  about  0.65.  It 
is  soft,  flesh-like,  and  of  a  pale-yellow  color.  In  front  two  short  robust  jaws  of  a  deep 
black  color  and  highly  polished  are  slightly  protruded.  When  these  are  spread  apart 
the  tips  of  the  feelers  and  between  them  the  lips  are  perceptible.  The  head  is  black- 
ish-brown and  polished,  and  is  deeply  sunk  into  the  second  segment.  Near  each  outer 
angle  of  the  head  is  a  small,  pale-yellow,  bead-like  protuberance,  which  is  probably 
the  antenna.  In  Dr.  Ratzeburg's  figure,  above  alluded  to,  this  slight  protuberance  is 
represented,  probably  incorrectly,  as  arising  from  the  second  segment.  The  second 
segment  is  deeply  sunk  into  the  third,  and  like  all  the  remaining  segments  is  pale- 
yellow  and  clothed  with  short  minute  hairs.  The  third  or  large  segment  is  rather 
more  broad  than  long,  and  is  round  and  flattened  above  and  beneath.  Its  upper  side 
is  occupied  by  a  large,  callous-like,  transverse-oval  elevation,  the  surface  of  which  is 
flat  and  covered  with  numerous  brown  raised  points,  and  in  the  middle  are  two  smooth 
impressed  lines,  which  diverge  from  the  anterior  to  the  posterior  margin.  Between 
these,  on  the  middle  of  the  basal  edge,  is  a  more  faintly-impressed  line,  running  for- 
ward, but  becoming  effaced  before  it  reaches  the  center.  On  the  nnder  side  is  also  a 
callous-like  elevation,  similar  in  all  respects  to  that  od  the  upper  side,  except  that  in 
place  of  the  impressed  lines  it  has  in  its  middle  a  single  channel  or  furrow,  which  does 
not  extend  to  the  posterior  nor  quite  to  the  anterior  margin.  The  fourth  segment  is  a 
third  narrower  than  the  preceding,  and  has  an  impressed  transverse  line  in  its  middle. 
In  the  deeply-impressed  suture  which  divides  this  firom  the  third  segment,  on  each 
side  is  a  smooth,  crescent-shaped,  elevated  spot  of  a  chestnut-brown  color,  resembling 
a  little  tick  adhering  in  the  fold  of  the  skin.  The  nine  remaining  segments  are  of 
nearly  equal  length  and  diameter,  except  the  two  last,  which  are  successively  nar- 
rower. They  are  separated  from  each  other  by  sutures  which  are  strongly  constricted. 
Along  the  middle  of  the  back  is  a  smoothish  faintly-marked  line,  and  on  each  side  of 
each  segment  is  an  irregular  triangular  indentation,  from  the  inner  angle  of  which  a 
faint  impressed  line  extends  inwards.  On  each  side,  beneath,  is  an  impressed,  longi- 
tudinal line.    There  are  no  conical  projecting  points  at  the  apex  of  the  last  segment. 

These  borers,  sent  to  me  as  above  stated,  have  not  yet  completed  their  transforma- 
tions; but  they  will  in  all  probability  remain  in  their  present  cells  in  the  wood  and 
be  changed  to  pupie  the  coming  spring,  from  which  the  perfect  insects  will  issue  the 
latter  part  of  May  and  during  the  month  of  June.  And  there  can  be  little  doubt  that 
they  will  prove  to  be  the  species  named  by  Fabricius  Bupreatis  femorata,  which  species 
pertains  to  the  modem  genus  Chrysobothris.  This  insect  may  be  met  with  in  all  parte 
of  our  country.  The  natural  place  for  its  larva  is  in  the  white  oak,  and  it  is  probable 
that,  being  deprived  of  a  sufficient  supply  of  this  wood  in  which  to  deposit  its  eggs, 
in  consequence  of  our  forests  being  so  rapidly  and  extensively  cut  down,  this  insect 
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has  been  obliged  to  resort  to  the  apple  and  peach  trees.  Dr.  Harris  speaks  of  meeting 
with  it  upon  and  under  the  bark  of  peach  trees,  and  I  have  captured  it  upon  the 
apple  tree.  Professor  Kirtland,  of  Cleveland,  Ohio,  doubtless  allndes  to  this  species 
(Downing's  Hortioolturist,  vol.  ii,  p.  544),  when  he  says,  **Onr  apple  trees  are  often 
injured  by  the  larvie  of  the  BupresHs,  which  will  girdle  out  extensive  portions  of  the 
bark  and  young  wood.^  This,  moreover,  is  in  all  probability  the  beetle  of  which  a 
wood-cut  illustration  is  given  in  the  Ohio  Cultivator,  vol.  x,  page  242.  Although  no 
description  of  the  insect  or  its  larv»  is  given,  the  figure  presents  more  points  of  re- 
semblance to  C,  femorata  than  to  any  other  common  American  species.  The  following 
interesting  particulars  there  stated  sufficiently  indicate  that  this  beetle  will  be  liable 
to  do  great  damage  in  our  orchards.  The  editor  says,  ''The  late  Dr.  Barker,  of  Mc- 
Connellsville  (Morgan  County,  Ohio),  called  our  attention  to  the  injury  done  to  his 
apple  trees,  by  the  beetle  represented  above,  several  years  ago.  It  was  in  the  month 
of  July,  and  large  numbers  of  these  beetles  were  seen  running  up  and  down  the  trunks 
and  branches  of  the  trees,  while  beneath  the  bark  extensive  ravages  of  the  larvae 
were  found.  We  observed,  however,  that  these  injuries  seemed  in  nearly  or  quite  all 
cases  to  have  commenced  where  the  bark  had  previously  been  killed  fh>m  some  other 
cause,  and  were  almost  invariably  on  the  south  side  of  the  trees.  We  have  since 
found  occasional  marks  of  these  insects  in  other  orchards,  but  never  where  the  trees 
appeared  to  have  been  in  perfect  health  previous  to  their  attacks."  This  beetle, 
however,  is  by  no  means  limited  to  old  and  decaying  trees,  as  the  observations  of  the 
editor  of  the  Ohio  Cultivator  leads  him  to  infer.  The  sections  of  wood  sent  me  by 
Mr.  Barry  are  from  young  and  thrifty  apple  trees,  and  it  occurs  in  oaks  also  of  this 
character,  as  well  as  those  which  are  aged  and  perishing. 

The  beetle: — Like  other  species  of  its  family,  the' thick-legged  Buprestis  is  variable 
in  size,  measuring  from  four  to  five-tenths  of  an  inch  in  length,  and  about  two -thirds 
in  width.  It  is  of  a  black  or  greenish-black  color,  polished  and  shining,  with  the 
surface  rough  and  uneven.  The  head,  and  sometimes  the  thorax,  and  the  depressed 
portions  of  the  elytra  are  of  a  dull  coppery  color.  The  head  is  sunk  into  the  thorax 
to  the  eyes,  is  densely  punctured,  and  is  clothed  in  front  with  fine  white  hairs,  which 
are  directed  downwards.  Upon  the  middle  of  the  top  of  the  head  is  a  smooth  raised 
black  line,  with  a  narrow  impressed  line  through  its  middle,  a  mark  which  serves  to 
distinguish  this  from  some  of  the  other  species  which  are  closely  related  to  it.  The 
thorax  is  much  more  broad  than  long,  and  is  widest  forward  of  the  middle.  Its  sur- 
face is  covered  with  dense,  coarsish  punctures,  which  run  into  each  other  in  a  some- 
what transverse  direction.  It  is  also  somewhat  uneven,  with  slight  elevations  and 
hollows,  but  has  not  two  smooth  raised  lines  on  its  middle  and  anterior  part,  which 
are  met  with  in  another  species  very  similar  to  this,  the  tooth-legged  snapping- 
beetle  ( Chry8ohothri$  deniipes  Germar).  The  elytra  or  wing-covers  present  a  much 
more  rough  and  unequal  surface  than  any  other  part  of  the  insect.  Three  smooth  and 
polished  raised  lines  extend  lengthwise  of  each  wing-cover,  and  the  intervals  between 
them  are  in  places  occupied  by  smaller  raised  lines,  which  form  a  kind  of  net-work, 
and  two  impressed  transverse  spots  may  also  be  discerned  more  or  less  distinctly, 
dividing  each  wing-cover  into  three  nearly  equal  portions.  These  spots  reach  from 
the  inner  one  of  the  three  raised  lines  nearly  to  the  outer  margin,  crossing  the  two 
other  raised  lines,  and  interrupting  them  more  or  less.  They  are  commonly  of  a 
cupreous  tinge,  and  densely  punctured,  but  are  smoother  than  the  other  portions  of 
the  surface.  A  smaller  and  more  deeply  impressed  spot  may  commonly  be  found  in 
the  space  next  to  the  suture  and  forward  of  the  anterior  spot,  of  which  it  is,  as  it  were, 
a  continuation.  The  wing-covers  are  rounded  at  their  tips,  so  as  to  present  a  slight 
notch  at  the  suture  when  they  are  closed,  and  the  outer  margin  towards  the  tip  has 
several  very  minute  projecting  teeth.  When  the  wing-covers  are  parted  the  back 
is  discovered  to  be  of  a  brilliant  bluish-green  color,  and  thickly  punctured,  with  a 
row  of  large  impressed  spots  along  the  middle,  one  on  each  segment,  and  half  way 
between  these  and  the  outer  margin  is  another  row  of  smaller  impressed  dots,  having 
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their  centers  black.  The  under  side  of  the  body  and  the  legs  are  brilliant  coppery, 
the  feet  being  deep  shining  green,  their  last  Joint  and  the  hooks  at  its  end  black. 
Here  also  the  surface  is  everywhere  thickly  punctured;  the  punctures  on  the  venter  or 
hind  part  of  the  body  opening  backwards.  The  last  segment  has  an  elevated  line  in 
the  middle  at  its  base,  and  its  apex  is  out  off  by  a  straight  line,  in  the  middle  of  which 
s  commonly  a  small  projecting  tooth.  The  anterior  thighs  are  remarkably  large, 
from  which  circumstance  this  species  has  received  its  name,  and  they  have  an  angular 
projection  on  their  inner  sides,  beyond  the  middle.  The  tibite,  or  shanks,  of  these 
legs  are  slightly  curved.     (Fitch. ) 

Remedies. — We  extract  the  following  suggestions  firom  Fitch : 

The  remedies  for  destroying  this  borer  must  necessarily  be  much  the  same  with 
those  already  stated  for  the  common  borer  or  striped  Saperda.  They  consist  essen- 
tially of  three  measures:  First,  coating  or  impregnating  the  bark  with  some  substance 
repulsive  to  the  insect ;  second,  destroying  the  beetle  by  hand-picking ;  and  third, 
destroying  the  larva  by  cutting  into  and  extracting  it  from  its  burrow. 

As  it  is  during  the  month  of  June  and  fore  part  of  July  that  the  beetle  frequents 
the  trees  for  the  purpose  of  depositing  its  eggs  in  the  bark,  it  is  probable  that  white- 
washing the  trunk  and  large  limbs  or  rubbing  them  over  with  soft  soap  eftrly  in 
June  will  secure  them  from  molestation  from  this  enemy.  And  in  districts  where  this 
borer  is  known  to  infest  the  apple  trees  the  trees  should  be  repeatedly  inspected  dar- 
ing this  part  of  the  year,  and  any  of  these  beetles  that  are  found  upon  them  should 
be  captured  and  destroyed.  It  is  at  midday  of  warm,  sunshiny  days  that  the  search  for 
them  will  be  most  successful,  as  they  are  then  most  active  and  show  themselves  abroad. 
The  larvsB,  when  young,  appear  to  have  the  same  habit  with  most  other  borers,  of 
keeping  their  burrow  clean  by  throwing  their  castings  out  of  it  through  a  small  ori- 
fice in  tlie  bark.  They  can,  therefore,  be  discovered  probably  by  the  new  sawdnsfe- 
like  powder  which  will  be  found  adhering  to  the  outer  surface  of  the  bark.  In  Au- 
gust or  September,  whilst  the  worms  are  yet  young,  and  before  they  have  penetrated 
the  heart-wood,  the  trees  should  be  carefoUy  examined  for  these  worms.  Wherever, 
from  any  particles  of  the  sawdust-like  powder  appearing  externally  upon  the  bark, 
one  of  these  worms  is  suspected,  it  will  be  easy,  at  least  in  young  trees,  where  the 
bark  is  thin  and  smooth,  to  ascertain  by  puncturing  it  with  a  stiff  pin  whether  there 
is  any  hollow  cavity  beneath,  and  if  one  is  discovered,  the  bark  should  be  out  away 
with  a  knife  until  the  worm  is  found  and  destroyed.  After  it  has  penetrated  th« 
golid  wood  it  ceases  to  eject  its  castings,  and,  consequently,  we  are  then  left  without 
any  clew  by  which  to  discover  i  t.    Hence  the  importance  of  searching  for  it  seasonably. 

5.  The  qreen-ueaded  buprestis. 

BupresHs  chJorocephala. 

Order  Coleopteba  ;  family  Buprestidje. 

Probably  boring  under  the  bark  of  the  white  oak,  with  habits  similar  to  those  of 
other  flat-headed  borers  of  the  oak,  a  Buprestid  beetle. 

(Observed  by  Mr.  G^rge  Hunt  laying  its  eggs  on  the  bark  of  the  white  oak  at 
Providence,  in  June) . 

6.  The  northern  brenthian. 

Eupsalis  minnta  Drury. 

Order  Coleoptera  ;  family  Brenthid^. 

Boring  into  the  solid  wood  of  the  white  oak,  forming  a  cylindrical  passage,  a  slender 

grub  f  inch  long  and  not  quite  0.05  inch  thick,  changing  to  a  weevil  with  a  large, 

very  thick  snout. 

The  habits  and  transformations  of  this  beetle  were  first  described  by 
Mr.  Riley,  the  original  account  given  by  Dr.  Harrjj3.^gj^c^v\n|jj^mi|eous, 
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his  larva  being  that  of  a  Tenebrionid  beetle,  as  stated  by  Kiley.  This 
interesting  weevil  may  be  found  on  the  trunk  and  under  the  bark  of 
the  white  oak  in  June  and  July  in  New  England,  or  in  May  and  June  in 
New  York  and  Missouri,  having  then  assumed  the  imago  or  beetle  con- 
dition. Eiley  states  that  it  is  equally  common  on  the  black,  red,  and 
post  oaks,  that  it  bores  in  all  directions  through  the  heart-wood,  and  is 
found  most  commonly  in  stumps  or  in  felled  trees  the  year  after  they 
are  cut. 

The  beetle  differs  from  other  weevils  in  that  the  snout  projects  straight 
out  in  firont,  not  being  curved  downwards  as  in  weevils  in  general.  In 
the  male  the  snout  is  much  broader 
and  flatter  than  in  the  female,  but 
varies  considerably,  especially  in  the 
males,  both  in  length  and  breadth.  It 
is  of  a  mahogany  brown,  the  thorax 
smoQth  and  highly  polished,  and  the 
wing-covers  strongly  furrowed,  shaded 
with  deeper  brown,  and  marked  with 
narrow  tawny-yellow  spots.  It  is  from 
J  to  a  little  over  J  an  inch  in  length. 
The  males  are,  contrary  to  the  general 

rule   in   insects,  ahnOSt  invariably  the  fio.  4._Northern  BwnthiMi:  a,  larra;  6,  pn- 

larger.  The  males  of  the  Brenthians  SJieS'iiitoiLttT'i^t 
are  known  to  fight  desperately  for  the  head.t-Aiier  luiey. 
female,  and  as  has  been  remarked  by  Mr.  A.  E.  Wallace,*  it  is  in- 
teresting <<as  bearing  on  the  question  of  sexual  selection,  that  in  this 
case,  as  in  the  stag  beetles,  when  the  males  fight  together,  they  should 
be  not  only  better  armed,  but  also  much  larger  than  the  females." 
(Riely.) 

According  to  Riley ,^in  Missouri  the  eggs  are  deposited  during  the 
months  of  May  and  June.  The  female  bores  a  cylindrical  hole  in  the 
bark  with  her  slender  snout,  and  pushes  an  egg  to  the  bottom  of  the 
hole. 

It  requires  about  a  day  to  make  a  punctnre  and  deposit  the  egg.  During  the  time 
the  puncture  is  being  made  the  male  stands  guard,  occasionally  assisting  the  female 
in  extracting  her  beak ;  this  he  does  by  stationing  himself  at  a  right  angle  with  her 
body,  and  by  pressing  his  heavy  prostemnm  against  the  tip  of  her  abdomen  j  her 
stout  fore-legs  serving  as  a  fulcrum  and  her  long  body  as  a  lever.  V^Hien  the  beak  is 
extracted,  the  female  uses  her  antenme^r  freeing  the  pincers  or  jaws  of  bits  of  wood 
or  dust,  the  antennte  being  famished  wSn  stiff  hairs  and  forming  an  excellent  brush. 
Should  a  strange  male  approach,  a  heavy  contest  at  once  ensues,  and  continues  until 
one  or  the  other  is  thrown  from  the  tree.  The  successful  party  then  takes  his  station 
as  guard.    (W.  R.  Howard,  in  Riley's  6th  Report.) 

*  The  Malay  Archii>elago,  p.  482. 

tThe  line  by  the  side  of  the  insect  in  this  and  other  cuts  indicates  the  length  of  the 
insect,  most  of  the  sketches  being  enlarged  views. 
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Eiley  thinks  that  the  larva  lives  but  a  single  year,  although  larvse  of 
different  sizes  occur  in  midwinter  with  the  beetles. 

The  larva, — Length,  0.55-0.75  inch ;  diameter  in  middle  of  body,  0.05  inch.  Body 
4ilmost  straight,  cylindrical,  12-jointed,  with  a  few  faint  hairs  only  on  prothorax  and 
•aronnd  anus ;  thoracic  joints  short,  bent  a  little  forward,  swollen  and  broadly  and 
deeply  wrinkled,  with  two  especially  prominent  swellings  on  top  of  joints  2  and  3, 
converging  towards  head,  and  having  each  a  granulated  rufous  spot ;  the  other  joints 
with  about  three  dorsal  transverse  wrinkles ;  joints  5-9  subequal,  as  long  as  1-3  to- 
gether, twice  as  long  as  4 ;  10-12  diminishing  in  length,  slightly  swollen,  the  anas 
retracted ;  6  very  small  3-jointed  thoracic  legs,  the  terminal  joint  being  a  mere  bristle ; 
stigmata  quite  distinct  and  brown,  the  first  pair  much  the  largest,  between  the  fold 
of  joints  2  and  3 ;  the  others  on  anterior  fifth  of  joints  4-11,  the  last  pair  more  dorsal 
than  the  rest.  Head  pale  yellow,  darker  around  month  ;  rounded,  more  or  less  bent 
over  the  breast,  with  sparse,  stiff,  pale  hairs  springing  from  elevated  points ;  ocelli, 
none ;  antenute  not  visible,  unless  a  dusky  prominence  lying  close  between  mandibles 
and  maxillsD  be  called  such ;  labium  small,  with  two  depressions  and  other  inequali- 
ties, the  margins  slightly  angular,  allowing  jaws  to  closely  fit  around  it ;  jaws  stout, 
triangular,  the*  inner  margin  produced  at  middle  into  a  larger  and  smaller  tooth,  and 
with  a  slight  excavation  near  tip ;  maxillte  long,  with  but  a  short,  homy  cardinal 
piece,  the  palpi  apparently  2-jointed  and  with  difficulty  resolved,  on  account  of  three 
or  four  other  prominences  around  them ;  garnished  on  the  inside  with  a  close  row  of 
stiff  hairs  and  on  the  outside  with  two  stouter  hairs ;  labium  large,  oboval,  the  palpi 
placed  in  front  and  2-jointed. 

Pupa, — Average  length  0.40  inch,  with  the  antenna)  curled  back  over  the  thorax, 
the  seven  or  eight  terminal  joints  each  with  a  more  or  less  distinct,  forwardly-direct«d, 
brown  thorn  ;  the  snout  lying  on  the  breast  and  varying  according  to  sex  ;  abdominal 
joints  with  a  more  or  less  distinct  row  of  small  thorns  on  the  posterior  dorsal  edge, 
the  last  joint  with  a  more  prominent  thorn  directed  backwards  in  a  line  with  the 
body.    (Riley.) 

7.  The  orat-sidbd  oak  weevil. 

Pandeletius  hilaris  Herbst. 

Order  Coleoptera  ;  family  Curculioxid^. 

Making  a  smaller  burrow  than  that  of  the  Northern  Brenthian,  a  worm  like  that  ot 
the  plum  weevil  and  changing  to  a  gray  weevil  found  on  tl^e  leaves  from  May  to  Sep- 
tember. 

Beyond  the  fact  stated  by  Harris  that  the  larva  lives  in  the  trunks  of 
white  oaks,  on  which  the  beetles  occur  fh)m  late  in  May  to  September, 
we  know  nothing  of  this  insect. 

The  beetle. — A  little  pale-brown  beetle,  variegated  with  gray  upon  the  sides.  Ita 
snout  is  short,  broad,  and  slightly  furrowed  in  the  middle ;  there  are  three  blackish 
stripes  on  the  thorax,  between  which  are  two  of  a  light-gray  color ;  the  wing-covers 
have  a  broad  stripe  of  light  gray  on  the  outer  side,  edged  within  by  a  slender  blackish 
line,  and  sending  two  short  oblique  branches  almost  across  each  wing-cover;  and 
the  fore  legs  are  larger  than  the  others.    Lenph  from  i  to  ^  of  an  inch.    (Harris.) 

8.  The  quercitron  bark-borer. 

Graphisurus  fasciaiue  Do  Geer. 

Order  Coleoptera  ;  family  Cerambycid^. 

Feeding  upon  and  destroying  the  quercitron  bark  of  newly-felled  trees,  forming 
large  tracks  filled  with  worm-dust,  a  white,  footless  grub  about  0.60  inch  long,  and 
with  a  transverse  oval  tawny-yellow  spot  on  the  middle  of  each  wing  above  and  bo- 
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low ;  in  June  transforming  to  a  long-homed  beetle  about  i  inch  long,  of  an  ash-gray 
color  sprinkled  with  blackish  spots  and  punctures,  and  back  of  the  middle  of  its  wing- 
covers  an  irregular  oblique  black  band ;  the  female  ^ith  a  straight  awl-like  oyipositor 
nearly  i  inch  in  length.     (Fitch.) 

The  bark  called  quercitron,  of  the  Quercus  tinctoria^  is  highly  valued 
as  a  dye,  and  is  much  worm-eaten  by  this  insect. 

The  parent  of  the  worm  differs  remarkably  from  all  the  other  beetles  of  this  group 
in  that  the  female  is  furnished  with  a  straight  awl-like  ovipositor  nearly  a  quarter 
of  an  inch  in  length,  projecting  horizontally  backwards  from  the  end  of  her  body. 
The  importance  of  this  implement  becomes  manifest  when  we  observe  the  thickness 
of  the  bark  of  the  black  oak,  with  its  outer  layers  so  dry  and  hard  that  they  form,  as 
it  were,  a  coat  of  mail,  protecting  the  trunk  of  the  tree  against  the  attacks  of  its 
enemies.  Equipped  as  she  is,  however,  the  female  of  this  beetle  is  able  to  x>erforate 
this  hard  outer  bark  and  sink  her  eggs  through  it,  placing  them  where  her  young 
wiU  find  themselves  surrounded  with  their  appropriate  food.  The  worms  from  these 
eggs  mine  their  burrows  mostly  lengthwise  of  the  grain  or  fibers  of  the  bark,  and 
the  channels  which  they  excavate  are  so  numerous  and  so  filled  with  worm-dust  of 
the  same  color  with  the  bark,  that  it  is  difficult  to  trace  them.  The  eggs  are  de- 
posited the  latter  part  of  June,  and  the  worms  grow  to  their  full  size  by  the  close  of 
the  season,  and  will  be  found  during  the  winter  and  spring,  lying  in  the  inner  layers 
of  the  bark,  in  a  small  oval  flattened  cavity  about  an  inch  in  length,  which  is  usually 
at  the  larger  end  of  the  track  they  have  traveled. 

The  larva  is  divided  by  transverse  constrictions  into  twelve  rings,  the  last  one 
being  double.  The  head  is  small  and  retracted  more  or  less  into  the  neck,  its  base 
white  and  shining,  and  its  anterior  part  deep  tawny  yellow,  and  along  each  side  black. 
The  neck  or  first  ring  is  much  longer  as  well  as  thicker  than  any  of  the  others,  the 
two  rings  next  to  it  being  shortest.  From  the  neck  the  body  of  the  worm  is  slightly 
tapered  backwards  to  the  middle,  from  whence  it  has  nearly  the  same  diameter  to  the 
tip,  where  it  is  bluntly  rounded.  Upon  the  upper  side  of  the  neck,  occupying  the 
basal  half  of  this  ring,  is  a  large  transverse  tawny-yellow  spot,  rounded  upon  its  for- 
ward side,  but  no  corresponding  spot  appears  on  the  under  side  of  this  ring.  On  the 
middle  of  all  the  other  rings,  except  the  two  last,  both  above  and  below,  is  an  ele- 
vated, rough,  transverse,  oval  spot  of  a  tawny-yellow  color. 

The  beetle,  like  other  species  of  the  family  to  which  it  pertains,  varies  greatly  in 
its  size,  specimens  before  me  being  of  all  lengths,  ixom  0.35  to  0.58.  It  is  of  an  ash- 
gray  color  from  short  incumbent  hairs  or  scales,  which  have  a  faint  tinge  of  tawny 
yellow  except  along  the  suture  of  the  wing-covers.  It  is  also  bearded  with  fine  erect 
blackish  hairs  which  arise  from  coarsish  black  punctures  which  are  sprinkled  over 
the  thorax  and  wing-covers,  several  of  which  punctures  are  in  the  centre  of  small 
black  dots,  which  in  places  are  confluent  into  small  irregular  spots.  The  head  is  of 
the  same  width  as  the  anterior  end  of  the  thorax,  and  has  a  deep  narrow  furrow  along 
its  middle  its  whole  length,  and  on  the  crown  is  an  oval  blackish  spot  on  each  side  of 
this  furrow.  .The  face  is  dark  gray,  and  the  antennse  are  black  with  an  ash-gray  band 
occupying  the  basal  half  of  each  of  the  joints.  The  thorax  is  narrower  than  the 
wing -covers,  more  broad  than  long,  and  thickest  across  its  middle.  Upon  each  side 
slightly  back  of  the  middle  is  an  angular  projection  or  short  broad  spine,  blunt  at  its 
tip.  On  the  middle  of  the  back,  between  the  centre  and  the  base,  is  a  short  im- 
pressed line,  and  on  each  side  of  this,  extending  the  whole  length  of  the  thorax,  is  a 
wavy  blackish  stripe,  which  is  suddenly  widened  towards  its  hind  end,  and  is  some- 
times interrupted  in  its  middle.  Often,  also,  there  is  a  blackish  spot  between  the  an- 
terior ends  of  these  stripes,  extending  from  the  centre  of  the  thorax  to  its  forward 
end.  The  scutel  is  ash-gray  in  its  middle  and  black  upon  each  side.  The  wing-cov- 
ers almost  always  show  a  large  oblique  and  irregular  triangular  spot  of  black  on  their 
outer  side  forward  of  the  middle,  and  always  behind  the  middle  is  an  irregular  black 
oblique  band,  which  seldom  reaches  to  the  suture,  and  which  has  a  notch  in  the  mid- 
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die  of  its  anterior  side,  and  opposite  to  this  on  its  hind  side  a  large  angalar  projection 
extending  backward.  Immediately  back  of  this  band  is  an  irregular  spot  of  a 
paler  black  color,  which  is  sometimes  confluent  with  the  band ;  and  there  is  also  a, 
small  blackish  spot  on  the  outer  side  of  the  tips.  The  tips  are  cut  off,  sometimes 
transyersely  in  a  straight  line,  but  usually  concavely,  and  sometimes  presenting  a 
slight  tooth-like  projection  on  each  side.  The  legs  are  ash-gray,  the  thighs  with  two 
black  spots  on  their  upper  side,  and  the  shanks  with  a  black  band  at  their  base  and 
another  at  their  tip,  these  bands  being  more  broad  on  the  hind  pair. 

On  elevating  the  loose  bark  of  fallen  trees  the  fore  part  of  June,  these  insects  will 
be  found  therein,  lying  in  the  cavities  already  mjsntioned,  some  of  them  being  still  in 
their  pnpa  state,  whilst  others  are  changed  to  their  perfect  form,  ready  with  the  stout 
jaws  and  sharp  teeth  with  which  they  are  furnished  to  gnaw  their  way  through  the 
bark  and  come  abroad. 

This  species  occurs  throughout  the  United  States  and  Canada.  Different  specimena 
of  it,  however,  vary  greatly  in  their  aspect.  Even  when  newly  bom,  among  the  in- 
dividuals in  the  bark  of  the  same  tree,  considerable  diversities  in  size  and  markings 
may  be  noticed.  And  the  beetles  found  in  this  situation  have  their  colors  so  much 
brighter  and  their  spots  and  bands  so  much  more  distinct  and  clearly  defined,  that  I 
supposed  them  to  be  a  different  species  from /twcia^tw  for  several  years,  and  until  spec- 
imens came  to  hand  showing  a  gradual  transition  from  these  to  the  older  individuals 
which  we  usually  capture  abroad,  and  meet  with  preserved  in  cabinets,  in  which  the 
colors  have  become  faded  and  dim  and  the  marks  obscure  and  partially  obliterated. 
In  the  shape  of  some  of  its  parts,  also,  different  specimens  are  liable  to  vary.    (Fitch. ) 

9.  The  Oak  Leiopus. 
LeiopHS  querci  (Fitch.) 
Order  Coleoptera  ;  family  Cerambvcid^. 
A  very  small,  long-homed  beetle,  which  I  am  unable  to  refer  to  any  of  the  de- 
scribed species,  I  am  assured  lives  at  the  expense  of  the  red  and  white  oak,  from 
meeting  with  it  upon  those  trees  standing  apart  from  others  in  fields.    As  the  larvie  of 
kindred  species  burrow  in  the  bark  of  trees,  this  will  probably  be  found  in  the  same 
situation  in  oaks.    The  beetle  is  met  with  upon  the  leaves  of  these  trees  early  in  July. 
It  is  very  closely  related  to  the  Facetious  Leiopus. 

It  is  0.20  inch  long,  and  black,  with  ash-gray  wing-covers,  which  are  punctured  and 
marked  with  a  large  black  spot  on  the  base  of  their  suture  in  the  form  of  a  cross,  and 
a  broad  black  band  slightly  back  of  their  middle,  which  is  angulated,  somewhat  re- 
sembling an  inverted  letter  VVi  ^^  band  often  having  a  small  ash>gray  spot  placed 
in  it  near  its  outer  ends.  Forward  of  this  band  are  two  black  dots  or  short  lines  on 
each  wing-cover,  ctnd  sometimes  a  third  dot  back  of  it.  There  is  also  a  dusky  spot) 
usually  on  the  tips  of  the  wing-covers,  and  their  deflected  outer  margin  is  black.  The 
wing-covers  are  rounded  at  their  tips.  The  thorax  sometimes  shows  three  faint  gray 
stripes  above.  It  is  narrowed  anteriorly,  and  on  each  side  slightly  forward  of  the 
base  is  a  short,  broad,  sharp-pointed  spine,  from  the  tip  of  which,  forward,  the  sides 
are  straight.  The  long,  thread-like  antennte  are  dull  yellow,  with  a  slight  duskiness 
at  the  end  of  each  joint.  The  legs  are  blackish,  with  the  bases  of  the  thighs,  and . 
frequently  of  the  shanks  also,  pale  dull  yellow,  the  hind  thighs  being  less  thickened 
towards  their  tips  than  the  four  forward  ones.    (Fitch.) 

10.  The  Thunderbolt  Beetle. 

Arhopalus  fulminant  ( Fabr. ), 

Order  Coleoptera  ;  family  CERAMBYCiDiE. 

Excavating  a  burrow  in  the  soft  sap-wood,  about  three  inches  long  and  0.20  inch 

in  diameter,  a  worm  like  the  apple-tree  borer,  which  changes  to  a  long-homed  beetle* 

This  beetle  is  said  by  Fitch  to  infest  the  oak,  excavating  a  burrow  in 
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the  soft  sap-wood  aboat  three  inches  long  and  0.20  inch  in  diameter^ 
this  bnrrow  having  the  shape  of  a  much  bent  bow  or  a  letter  U.  It 
changes  to  a  pnpa  in  the  same  cell,  the  be^etle  appearing  in  July.  We 
have  also  learned  that  it  bores  in  the  chestnut,  and  for  a  description  and 
figure  of  the  beetle  would  refer  the  reader  to  the  account  of  insects  in- 
festing the  chestnut. 

11.  The  Whttb  Oak  PnrMATODES. 

Phymiitodes  variabilis  (Fabr.). 
Order  Coleoptera  ;  family  CtRAMBYCiDiE. 

Boring  the  trunk  and  branches  of  the  white  oak,  a  narrow  longtcorn  larva,  chang- 
ing to  a  reddish  thick-bodied  longicom  beetle. 

Numerous  specimens  of  this  beetle  were  taken  by  Mr.  Alfred  Poor  fipom  a 
white-oak  stick,  June  20.  It  is  undoubtedly  closely  similar  in  its  habits 
and  in  the  form  of  the  larva  to  the  grape  Gallidium  figured  in  our  first 
report  on  the  injurious  insects  of  Massachusetts.  This  is  the  Phytnato^es 
variabilis^  and  is  one  of  our  more  common  species  of  the  genus.  It  is 
closely  allied  to  P.  amcenvsj  but  is  larger,  and  less  coarsely  punctured, 
while  the  antennas  are  more  reddish;  the  scutellum  is  concolorous  with 
the  wing-covers.  The  body,  legs,  except  the  femora,  which  are  blackish 
in  the  middle,  and  antennae,  are  reddish,  the  tips  of  the  joints  of  the 
latter  dark,  and  on  the  back  of  the  prothorax  are  two  black  spots,  often 
confluent.  The  head  is  black.  The  wing-covers  are  Prussian  blue, 
smooth,  finely  punctured,  with  rather  thick,  fine,  black  hairs,  bent 
downwards.  Specimens  recently  changed  from  the  pupa  state  are 
brown,  and  the  sx>ecies  is  exposed  to  considerable  variation,  as  its  name 
indicates.    The  male  is  just  half  an  inch  long,  the  female  .60  inch. 

The  foregoing  description  is  taken  from  our  second  report  on  the  in- 
jurious insects  of  Massachusetts.  We  add  the  following  description  of 
the  larva  of  a  closely  allied  species,  P.  amcenusj  Fig.  5,  which  injures 
the  trunk  of  the  grape. 

The  larva  of  the  Crrape  Phymatodes. — Several  years  ago  I  received  from  Dr.  Shimer,  of 
Illinois,  specimens  of  the  larva,  pnpa,  and  adult  of  this  pretty  insect  ( Callidiiim  amctnum 
of  Say),  which  is  not  nncommon  in  our  own  State.  So  much  alike  are  all  the  borers 
of  this  family  of  long-homed  beetles,  that  long  and  prolix  descriptions  and  carefully- 
drawn  fignres  of  the  month  parts  (wherein  most  of  the  differences  lie)  are  absolutely 
necessary  for  their  identification. 

The  larva  (Figs.  5,  a;  h,  head  seen  from  above;  c,  seen  from  beneath)  has  a  small  head, 
which  is  a  little  more  than  half  as  wide  as  the  prothoracic  segment.  This  latter,  be- 
ing the  segment  immediately  succeeding  the  head,  is  half  as  long  as  broad,  with  a 
distinct  median  sntnre  and  four  chitinons  patches ;  the  two  middle  ones  transverse 
and  irregularly  oblong,  being  about  twice  as  broad  as  long,  the  outer  spots  being  lon- 
gitudinal to  the  segment,  and  oblong  in  form,  or  about  twice  as  long  as  broad.  The 
three  segments  succeeding  are  of  nearly  equal  length  and  width,  being  about  half  as 
long  as  the  prothoracic  segment,  and  not  much  narrower.  The  body  decreases  in 
width  toward  the  posterior  half,  which  is  of  equal  width  throughout,  the  end  sud- 
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denly  rounding  off;  the  terminal  three  segments  are  indicated  by  very  slightly  marked 
sutures,  and  together  form  a  straight  cylindrical  portion  nearly  as  long  as  the  three 
segments  in  advance  of  it  taken  collectively.  The  body  is  slightly  hairy,  with  a  few 
fine,  pale  hairs  on  the  top  of  the  segment  next  behind  the  head.  The  basal  portion 
of  the  head  (epicranium)  is  broad  and  smooth,  with  a  few  hairs  on  the  edge.  The 
eyes  are  two  small  black  dots,  each  situated  a  little  behind  the  base  of  the  antennae, 
and  in  a  line  with  them.  The  frontal  piece  (clypeus)  is  very  small,  about  three  times 
as  broad  as  long,  while  the  minute  upper  lip  (labrum)  is  two-thirds  as  long  as  broad; 
they  together  form  a  somewhat  triangular  portion  resting  on  the  inner  edge  of  the 

mandibles,  which  are  broad 
and  short,  the  ends  broad 
and  square,  and  blackish 
in  color.  The  antennse  are 
not  quite  so  large  or  as  long 
as  the  maxillary  palpi; 
they  are  four-jointed ;  the 
first  joint  being  thick,  the 
second  joint  a  third  shorter 
than  the  third,  while  the 
fourth  joint  is  filiform,  and 

FKi.  6.-Grape  PhvmatodoB :  a,  larva ;  ft,  upper  side    c,  under  side  of  ^^out  as  long  as  the  second 
bead  ot  larva  much  enlarged.— From  Packard.  joint.     The   under  side  of 

the  head  is  chitinous,  with  a  mesial  subtriangular  fleshy  area.  The  chin  (mentum)  is 
square,  not  much  longer  than  broad.  The  under  lip  (labium)  is  one-half  as  long  as 
broad.  The  labial  palpi  are  three-jointed,  the  basal  joint  being  one-half  as  long  as 
the  second;  the  third  joint  is  minute,  short  and  hairy.  The  maxillary  palpi  are  four- 
jointed,  the  first  joint  being  twice  as  thick  as  the  third,  the  second  and  third  are  of 
nearly  equal  length,  while  the  fourth  is  slender  and  nearly  as  long  as  the  second 
or  third.  The  maxillary  lobe  is  large  and  broad,  reaching  out  to  the  labial  palpi 
and  as  far  as  the  end  of  third  joint  of  the  maxillary  palpi ;  there  are  a  few  hairs  on 
the  end  of  it. 

On  the  upper  side  of  the  segments  behind  the  prothoracic  is  a  faint,  transverse  im- 
pressed line,  with  two  or  three  short  creases  radiating  from  each  end.  On  the  eighth, 
ninth,  and  tenth  rings  these  creases  become  mucfh  longer  and  are  parallel  to  the  median 
line  of  the  body,  while  the  transverse  crease  disappears. 

There  are  nine  pairs  of  stigmata,  one  pair  on  the  mesothorax,  the  remainder  on  the 
first  eight  abdominal  segments.  There  are  three  pairs  of  rudimentary  thoracic  feet, 
represented  by  very  minute  two-jointed  tubercles,  the  basal  joint  consisting  of  a  simple 
chitinous  ring.  The  under  side  of  the  body  is  more  hairy  than  above.  On  the  under 
side  of  the  prothoracic  segment  is  a  pair  of  round,  smooth,  very  slightly  chitinona 
spots,  which  are  succeeded  on  each  of  the  other  rings  by  a  pair  of  short,  impressed 
oblique  lines. 

It  is  nearly  half  an  inch  (.45)  in  length. 

It  may  be  readily  recognized  by  the  four  chitinous  patches  on  the  prothorax,  and 
by  the  very  minute  clypeus  and  labrum.  The  upi)er  side  of  the  prothorax  is  inclined 
downward  towards  the  head,  but  not  so  much  as  in  Clytus. 

The  pupa, — It  is  white,  with  the  wing-covers  reaching  to  the  end  of  the  second 
abdominal  segment.  The  antennte  are  not  much  curved,  reaching  to  the  end  of  the 
third  abdominal  segment,  and  resting  above  the  legs.  The  prothorax  is  swollen  jost 
behind  the  middle,  and  is  just  as  long  as  broad.  The  maxillary  palpi  are  long,  reach- 
ing nearly  to  the  end  of  the  coxte.  The  labial  palpi  reach  a  little  beyond  the  middle 
of  the  maxillary  palpi.  The  two  anterior  pairs  of  legs  are  folded  at  right  angles  to 
the  body,  the  third  pair  obliquely.  The  first  pair  of  tarsi  reach  to  the  base  of  the 
second  tarsi ;  the  second  pair  of  tarsi  reach  to  the  coxa^  of  the  third  pair  of  legs.  It 
is  a  third  of  an  inch  (.33)  in  length. 
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The  beetle.-^Ph,  amcBHus  has  a  reddish  body,  with  Pmssian-blae  wing-oovers.  The 
prothorax  is  Just  as  long  as  broad,  with  the  sides  moderately  couvex,  and  broadest 
Jost  behind  the  middle.  The  anteunte  and  tibise  are  blackish  brown,  the  tarsi  being 
dull  red,  the  hind  pair  being  darker  than  the  others,  and  the  femora  are  reddish.  The 
prothorax  is  distinctly  punctured,  while  the  elytra  are  very  coarsely  punctured.  The 
«cutellum  is  pale  reddish.  It  is  a  quarter  of  an  inch  in  length.  A  single  specimen 
received  from  Illinois. 

12.  Tub  Whitk-bandbd  Phymatodes. 

Phymatodes  varius  (Fabricius). 

Order  Coleoptera;  family  CERAMBYCiDiE. 

A  black  long-homed  beetle,  0.25  in  length,  or  slightly  less,  and  about  a  third  as 
broad,  somewhat  flattened,  clothed  with  fine  erect  gray  hairs ;  its  wing-covers  with 
two  distinct  slender  white  bands  which  do  not  reach  the  suture,  the  anterior  one 
more  slender  than  the  hind  one  and  curved ;  the  ant'Onnte  and  slender  portions  of  the 
legs  usually  chestnut  colored. 

Several  specimens  of  this  beetle  were  met  with  a  few  years  since,  the  last  of  May, 
on  the  trunk  of  a  black  oak,  in  which,  it  is  probable,  their  younger  state  had  been 
passed.  It  is  closely  related  to  the  black  varieties  of  P.  varius  Fab.,  but  is  a  third 
smaller,  with  the  white  bands  much  more  slender,  and  the  surface  of  the  wing-covers 
are  perceptibly  more  rough  than  in  my  specimens  of  that  insect,  notwithstanding 
their  smaller  size.  Its  thorax  is  densely  punctured,  with  a  short  smooth  stripe  be- 
tween the  center  and  the  base.  One  of  the  specimens  varies  in  having  the  posterior 
white  band  wholly  wanting.    (Fitch.) 

1  have  found  near  Providence  several  of  these  beetles,  of  both  sexes, 
running  in  and  out  of  a  pile  of  oak  cord- wood  in  the  forest.  May  30,  which 
was  cat  the  previous  winter. 

13.   TBE  common    oak  CLYTU8. 

Clytus  oolonuB, 

Order  Coleoptera  ;  family  Cerambycid^. 

Mining  between  the  bark  and  the  wood  of  the  oak,  up  and  down  the  trunk,  and 
making  a  broad,  shaUow,  irregular  groove  about  S**^  wide ;  the  larva,  pupa,  and 
beetle  occurring  late  in  May  and  early  in  June. 

I  have  found,  in  company  with  Mr.  Calder,  the  larvae  of  this  pretty 
beetle  in  abundance  mining  under  the  bark  of  a  fallen  (probably  white) 
oak,  near  Providence,  May  26 ;  several  pupae  also  occurred,  one  trans- 
forming to  a  beetle  May  27.  The  mine  extends  up  and  down  the  trunk, 
and  is  of  the  usual  form  of  longicom  mines,  being  a  broad,  shallow,  ir- 
regularly sinuous  burrow,  and  extending  part  of  the  way  around  the 
trunk,  the  diameter  near  the  end  of  the  burrow  being  5"°*. 

Mr.  George  Hunt  has  found  the  beetle  under  the  bark  of  an  old  sugar 
maple  tree  in  Korthern  New  York,  among  the  Adirondacks. 

Larva, — Head  broad ;  prothoracic  segment  large  and  broad,  much  wider  than  long, 
with  two  transverse  chitinous  portions  in  front,  and  one  continuous  band  behind. 
Body  behind  rather  stout  and  broad ;  no  callous  or  fleshy  bunches  either  above  or 
below.    Length,  13™™ ;  diameter  of  head  across  the  thorax,  4i™™.* 

•  This  description,  to  be  of  much  value,  should  be  comparative,  but  I  have  at  pres- 
ent no  other  larvse  of  the  genus  with  which  to  compare  those  of  this  species. 

Digitized  by  VjOOQIC 


28     INSECTS  INJURIOUS  TO  FOREST  AND  SHADE  TREES. 

Fupa, — Prothorax  well  rounded  as  in  Clytua  beetles;  antennsD  slender,  carving 
backwards,  and  reaching  to  the  distal  end  of  the  middle  femora.  Femora  mneh  swol- 
len, but  ihe  legs  beyond  slender,  as  in  the  beetle.  (It  will  not  be  difficult  to  distin- 
guish the  genus  from  the  peculiar  fo^m  of  the  thorax,  the  swollen  femora,  and  the 
slender  legs  and  antennro.)  Abdomen  short;  end  of  hind  femora  extending  to  the 
thir^  segment  from  the  end  of  the  abdomen.    Length,  12-13i«n™. 

14.  Smodicum  cucujiforme  (Say). 

Order  Coleoptera  ;  family  Cerambycid^. 

Boring  in  the  larval  stage  under  the  dry  bark  of  the  live  oak  (Florida),  the  beech 
in  Michigan,  and  the  hackberry  in  Texas.    (E.  A.  Schwarz.) 

15.  The  Horn-tail  Borer. 

T  remex  columba  (Linnaeus). 

Order  Hymenoptera  ;  family  Urocerid^. 

This  insect  is  known  to  infest  the  oak,  but  oftener  bores  into  the  maple,  under 
which  head  the  insect  will  be  described. 

16.  Mallodon  DA8YSTOMU8  (Say). 
Order  Coleoptera;  family  CERAMBYCiDiE. 

Boring  in  live  oak,  hackberry,  pecan ;  attacking  trees  in  healthy  condition,  and 
often  greatly  ii\juring  them,  but  preferring  trees  which  have  already  suffered  from 
some  cause;  the  beetle  issuing  from  April  till  August,  in  Florida  and  Texas.  (E.  A. 
Schwarz. ) 

17.  Mallodon  melanopus  (Linn.). 

Boring  in  the  box  elder  ( Acer  negando)  in  Texas,  and  boring  in  the  roots  of  oak 
shrubs  at  Cedar  Keys,  Fla.,  the  beetle  appearing  in  June ;  boring  in  Celtis  texana,  near 
Columbus,  Texas.    (E.  A.  Schwarz.) 

18.  The  Oak-bark  weevil. 

MttgdaJia  olyra  (Herbst). 

Order  Coleoptera  ;  family  Curci:lionid^. 

Boring  under  the  bark  of  the  oak,  probably  after  it  has  been  loosened  by  the  flat* 
headed  borers,  a  curved  fat  footless  grub,  with  the  head  freer  fh>m  the  body  than  in  the 
larval  pine  weevil ;  occurring  in  all  stages  under  the  bark  in  May,  and  probably  pro- 
ducing a  radiating  track,  as  in  Fig.  7 ;  transforming  into  a  black  weevil  with  the  sur- 
face of  the  body  punctured,  the  thorax  with  a  lateral  tubercle  on  the  front  edge,  while 
the  tarsi  are  brown,  with  whitish  hairs ;  i  inch  long.    (Fig.  6). 

Fig.  7  represents  the  mines  probably  made  by  this  weevil.  The  orig- 
inal specimen  of  the  bark  was  taken  from  the  same  tree,  as  nnmeroas 
individuals  of  the  beetle  occurred  in  different  stages  of  growth,  and  no 
other  weevils  or  Scolytidse  were  present.  The  beetle  which  makes  the 
burrow  must  have  been  a  weevil  by  the  shape  of  the  burrow,  which  is 
long,  narrow,  and  deep,  being  about  four  inches  long.  It  will  be  seen 
by  reference  to  the  illustration  that  the  parent  weevil  laid  at  lea^t  seven 
eggs  in  an  opening  in  the  bark;  when  the  larva  hatched  they  mined 
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the  bark  aud  scored  the  wood  in  directions  radiating  on  one  side  of  the 
place  of  oviposition ;  in  one  case  a  mine  went  directly  across  the  one 
next  to  it. 

The  following  beetles  are  not  known  with  cer- 
tainty, bnt  supposed  by  IJarris  and  also  by  Fitch, 
from  their  frequent  occurrence  on  the  oak,  to  in- 
jure that  tree: 

19.  The  Silky  "Timbkk-beetle. 

Lptiexyhn  sericeum  (Harris). 

Order  Coleoptera;  family  LYMEXYLONiDiE. 

Boring  small  long  cylindrical  burrows  in  the 
wood  of  the  oak,  probably,  and  other  trees ;  a 
slender  odd-looking  worm  with  six  legs  placed 
on  its  breast,  a  prominent  hump  upon  its  neck, 
and  a  leaf-like  fleshy  appendage  at  the  end  of  its 
back;  changing  into  a  long  narrow  chestnut- 
brown  beetle,  0.50  long,  bearded  with  short,  shin- 
ing, yellowish  hairs,  giving  it  a  silky  luster ;  its 
eyes  large  and  almost  meeting  together  above 
and  below,  and  its  wing-covers  tapering  and 
shorter  than  the  body.  See  Harris'  Treatise, 
p.  51.     (Fitch.) 

20.  The  American  Timber-beetle. 

HyleccBtus  americanu8  (Harris). 

Order  Coleoptera;  family  Lymexylonid^e. 

A  worm  very  similar  to  the  preceding,  but  with 
a  straight  sharp-pointed  horn  at  the  end  of  its 


Fig.  6.— a,  larva;  a,  pnpa,  and  adult  of  the  oak 
bark  weevU,  M.  olyra  (from  Packard). 


Pio.  7.— Track  probably  made  by  Magdalit 
olyra  (fh>m  Packard). 


back  in  place  of  a  leaf-like  appendage ;  changing  into  a  pale  brownish  red  beetle 
0 .40  long ;  its  wing  covers,  except  at  their  base  and  its  breast,  black,  its  eyes  small, 
and  a  glassy  dot  on  the  middle  of  its  forehead  resembling  a  small  eyelet. 
(See  Harris'  Treatise,  p.  51.) 

This  and  the  preceding  are  very  rare  insects,  and  their  larvsB  have  never  been  de- 
tected, but  are  inferred  by  Dr.  Harris  to  inhabit  oaks  and  to  have  the  singular  forms 
Above  indicated,  from  the  analogy  of  the  perfect  insects  to  two  European  species, 
Foreign  writers,  I  see,  are  misled  by  Dr.  Harris's  aooount,  into  supposing  that  it  is 
authentically  ascertained  that  our  insects  coincide  in  their  larva  state  with  the  Euro- 
pean species.    (Fitch). 
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21.  The  Feeble  Oak-borer. 
Goes  debilis  (Leconte). 
Order  Coleoptera;  family  Cerambycid^e. 

A  cylindrical  long-homed  beetle,  which  has  recently  been  described  by  Dr.  Le 
Conte,  under  the  above  name,  is  so  uniformly  fonnd  upon  white  oak  trees  in  July  and 
August,  that  I  doubt  not  its  larva  is  a  borer  in  the  trunks  of  these  trees,  perforat- 
ing the  wood,  probably,  in  a  manner  similar  to  that  of  the  marked  pine  borer, 
and  the  worm  resembling  that  in  its  appearance.  This  beetle  is  half  an  inch  long 
and  scarcely  a  third  as  broad,  of  a  black  color,  its  wing-covers  chestnut  red,  its  sur- 
face having  a  marbled  appearance,  produced  by  short  prostrate  hairs  of  a  dull  ochre 
yellow  color,  except  on  the  anterior  half  of  the  wing-covers,  where  they  are  gray,  and 
are  here  followed  by  a  tawny  brown  spot  destitute  of  these  paler  hairs.  It  has  only 
been  found,  as  yet,  in  the  State  of  New  York,  in  the  northern  sections  of  which  it  i» 
not  rare.    (Fitch.) 

22.  The  Brown  Prion  us. 

Orthoaoma  hrunneum. 

Order  Coleoptera;  family  Cerambtcid^. 

The  larvae  of  this  beetle  has  been  found  in  rotten  walnnt  and  oak 
stumps  by  Mr.  Hunt  near  Providence,  but  as  it  is  more  commonly  met 
with  in  pine  logs  the  reader  is  referred  to  the  account  of  it  given  under 
pine  insects. 

AFFECTING  THE  LIMBS  AND  TWIGS. 

23.  The  Oak  Pruner. 

Elaphidion  villo»um  (Fabr.). 

Order  Coleoptera;  family  Cerambycid^. 

Cutting  off  the  branches  of  the  white  and  black  oak  (each  containing  a  larva, 
which  fall  late  in  summer  to  the  ground),  longicom  ]arv»,  which  become  beetles  in  the 
next  midsummer,  and  lay  their  eggs  near  the  axilla  of  a  leaf  stalk  or  smaU  stem. 

In  walking  under  oak  trees  in  the  autumn  one's  attention  is  often  di- 
rected to  the  large  number  of  oak  limbs  and  twigs  lying  on  the  ground. 
Upon  examination  they  will  be  found  to  have  been  partially  gnawn  off 


Fio.  8.  Oak  Pniner:  a,  Iwa;  b,  side  view  of  the  eame ;  e,  pupa.— From  Paokard. 

by  worms,  the  wind  having  further  broken  them  off.    This  is  the  work 
of  the  grub  of  the  oak  pruner.    The  insect's  purpose  in  cutting  off  the 
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Umb,  whether  conscions  or  not  of  any  design  in  the  matter,  is  probably,  as 
Peck  first  suggested,  to  afford  the  grub  a  sufficiently  moist  retreat  to 
live  in  during  the  winter.  He  supposed  that  the  limb  thus  wounded 
would  become  too  dry  for  the  maintenance  of  the  soft-bodied  larva, 
hence  it  must  be  felled  to  the  ground,  where  in  the  wet  and  under  the 
snows  of  winter  it  would  remain  sufficiently  moist  for  the  existence  of 
the  insect,  which  completes  its  transformation  within. 

Mr.  C.  A.  Walker  has  brought  us  the  insect  in  its  different  stages  cut 
out  of  oak  branches,  which  occurred  in  abundance  at  Chelsea,  Mass., 
but,  as  seen  by  the  following  extracts,  we  are  indebted  to  Dr.  Fitch  for 
the  most  detailed  intbrmation  regarding  this  curious  longicom. 

The  severed  limbs  are  osually  but  eighteen  inches  or  two  feet  in  lengtli,  but  Profes- 
sor Peck  states  that  limbs  an  inch  in  thickness  and  five  feet  in  length  are  sometimes 
found.  I  have  seen  a  limb  cut  off  by  this  insect  which  was  ten  feet  in  length  and  an 
inch  and  a  tenth  in  thickness,  and  have  repeatedly  met  with  them  seven  and  eight 
feet  long  and  usually  an  inch,  but  in  one  instance  an  inch  and  a  quarter,  in  thickness. 

The  parent  beetle  seems  aware  that  her  progeny  in  their  infancy  will  be  too  feeble 
to  masticate  the  hard  woody  fibers  of  the  limb.  She,  therefore,  selects  one  of  the 
small  twigs  which  branch  off  from  it,  which  is  not  thicker  than  a  goose  quill,  with  its 
base  composed  of  soft  wood,  the  growth  of  the  last  year,  all  the  remainder  of  the  twig 
being  the  green  succulent  growth  of  the  present  year.  She  places  her  egg  near  the 
tip  of  this  twig,  in  the  angle  where  one  of  the  leaf-stalks  branch  off  from  it.  The 
young  worm  which  hatches  therefrom  sinks  himself  into  th^  center  of  the  twig  and 
feeds  upon  the  soft  pulpy  tissue  around  him  until  it  is  all  consumed,  leaving  only  the 
green  outer  bark,  which  is  so  thin  and  tender  that  it  withers  and  dries  up,  and  ere 
long  becomes  broken.  By  the  time  this  green  tender  end  of  the  twig  is  consumed  the 
worm  has  acquired  sufficient  size  and  strength  to  attack  the  more  solid  woody  portion 
forming  its  lower  end.  He  accordingly  eats  his  way  downward  in  the  center  of  the 
twig,  consuming  the  pith,  to  its  base,  and  onward  into  the  main  limb  from  which  this 
twig  grows,  extending  his  burrow  obliquely  downward  to  the  center  of  the  limb,  to  a 
distance  of  half  an  inch  or  an  inch  below  the  point  where  the  lateral  twig  is  given  off. 

The  worm  being  about  half  grown,  is  now  ready  to  cut  the  limb  asunder.  But  this 
is  a  most  nice  and  critical  operation,  requiring  much  skill  and  calculation ;  for  the 
limb  must  not  break  and  fall  while  he  is  in  the  act  of  gnawing  it  apart,  or  he  will  be 
crashed  by  being  at  the  point  where  it  bends  and  tears  asunder,  or  will  fall  from  the 
cavity  there  when  it  breaks  open  and  separates.  To  avoid  such  casualties,  therefore^ 
he  must  after  severing  it  have  time  to  withdraw  himself  back  into  his  hole  in  the 
limb  and  plug  the  opening  behind  him  before  the  limb  breaks  and  falls.  And  tliia 
little  creature  accordingly  appears  to  be  so  much  of  a  philosopher  as  to  understand 
the  force  of  the  winds  and  their  action  upon  the  limbs  of  the  tree,  so  that  he  can  bring 
them  into  his  service.  He  accordingly  severs  the  limb  so  far  that  it  will  remain  in  its- 
position  until  a  strong  gust  of  wind  strikes  it,  whereupon  it  will  break  off  and  fall. 

But  the  most  astonishing  part  of  this  feat  remains  to  be  noticed.  The  limb  which 
he  cuts  off  is  sometimes  only  a  foot  in  length  and  is  consequently  quite  light;  some- 
times ten  feet  long,  loaded  with  leaves,  and  very  heavy.  A  man  by  carefully  inspect- 
ing the  length  of  the  limb,  the  size  of  its  branches,  and  the  amount  of  foliage  growing 
npon  them  could  judge  how  far  it  should  be  severed  to  insure  its  being  afterwards 
broken  by  the  winds.  But  this  worm  is  imprisoned  in  a  dark  cell  only  an  inch  or  two 
long  in  the  interior  of  the  limb.  How  is  it  possible  for  this  creature,  therefore,  to 
know  the  length  and  weight  of  the  limb  and  how  far  it  should  be  cut  asunder  ?  A  man, 
moreover,  on  cutting  a  number  of  limbs  of  different  lengths,  so  far  that  they  will  be 
broken  by  the  winds,  will  find  that  he  has  often  miscalculated,  and  that  several  of  the 
limbs  do  not  break  off  as  he  designed  they  should.    This  little  worm,  however,  never 
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makes  a  mistake  of  this  kind.  If  the  limb  be  short  it  severs  all  the  woody  fibers' 
leaving  it  hanging  only  by  the  outer  bark.  If  it  be  longer  a  few  of  the  woody  fibers 
on  its  upper  side  are  left  uncut  in  addition  to  the  bark.  If  it  be  very  long  and  heavy 
not  more  than  three-fourths  of  the  wood  will  be  severed.  The  annexed  figures  repre- 
sent the  several  ends  of  limbs  of  dififerent  sizes,  the  coarsely  dotted  parts  of  the  two 
first  indicating  the  ragged  broken  ends  of  the  woody  fibers,  the  remainder  being  the 
smooth  surface  cut  by  the  worms,  and  the  large  black  dot  representing  the  perfora- 
tion leading  up  the  limb  to  where  the  worm  lies.  The  first  of  these  figures  was  taken 
from  the  limb  already  spoken  of  as  ten  feet  in  length,  and  here  it  will  be  noticed  tJiat 
a  portion  of  the  stouter  wood  towards  the  center  of  the  limb  was  preserved,  as  though 
the  worm  had  been  aware  that  the  weaker  sappy  fibers  outside  next  to  the  bark  could 
not  be  relied  ux>on  for  sustaining  a  limb  of  this  size,  as  they  are  where  the  limb  is 
smaller.  With  such  consummate  skill  and  seemingly  superterrestrial  intelligence  does 
this  philosophical  little  carpenter  vary  his  proceedings  to  meet  the  circumstances  of 
his  situation  in  each  particular  case  I  But  by  tracing  the  next  stage  of  his  life  we 
shall  be  able  to  see  how  it  is  that  he  jirobably  performs  these  feats  which  appear  so 
much  beyond  his  sphere. 

Having  cut  the  limb  asunder  so  far  that  he  supposes  it  will  break  with  the  next 
wind  which  arises,  the  worm  withdraws  himself  into  his  burrow,  and  that  he  may 
not  be  stunned  and  drop  therefrom  should  the  limb  strike  the  earth  with  violence 
when  it  falls,  he  closes  the  opening  behind  him  by  inserting  therein  a  wad  formed  of 
elastic  fibers  of  wood.  He  now  feeds  at  his  leisure  upon  the  pith  of  the  main  limb, 
hereby  extending  his  burrow  up  this  limb  six  or  twelve  inches  or  more,  until  he  at- 
tains his  full  growth^K^uietly  awaiting  the  fall  of  the  limb,  and  his  descent  therein 
to  the  ground.  It  is  quite  probable  that  he  does  not  always  sever  the  limb  sufficiently, 
in  the  first  instance,  for  it  to  break  and  fall.  Having  cut  it  so  much  as  he  deems 
prudent,  he  withdraws  and  commences  feeding  upon  the  pith  of  the  limb  above  the 
place  where  it  is  partially  severed,  until  a  high  wind  occurs.  If  the  limb  is  not 
hereby  broken,  as  soon  as  the  weather  becomes  calm  he  very  probably  returns  and 
gnaws  off  an  additional  portion  of  the  wood,  repeating  this  act  again  and  again,  it 
may  be,  until  a  wind  comes  which  accomplishes  the  desired  result.  And  this  serves 
to  explain  to  us  why  it  is  that  the  worm  severs  the  limbs  at  such  an  early  i>eriod  of 
his  life.  For  the  formidable  undertaking  of  cutting  asunder  such  an  extent  of  hard 
Ivoody  substance,  we  should  expect  he  would  await  till  he  was  almost  grown  and  had 
attained  his  full  strength  and  vigor.  But  by  entering  upon  this  task  when  he  is  but 
half  grown  he  has  ample  opportunity  to  watch  the  result,  and  to  return  and  perfect 
the  work  if  he  discovers  his  first  essay  fails  to  accomplish  the  end  he  has  in  view. 

Thus  the  first  part  of  the  life  of  this  worm  is  passed  in  a  small  twig  branching  off 
from  the  main  limb.  This  is  so  slender  and  delicate  that  on  being  mined  as  it  is  by 
the  worm  and  all  its  green  outer  end  consumed,  it  dies  and  becomes  so  decayed  and 
brittle  that  it  is  usually  broken  off  when  the  limb  falls,  whereby  it  has  escaped  the 
notice  of  writers,  hitherto.  The  remainder  of  his  larva  life  is  passed  in  the  main 
limb,  first  cutting  off  this  limb  sufficiently  for  it  to  break  with  the  force  of  the  winds, 
and  then  excavating  a  burrow  upwards  in  the  center  of  the  limb,  both  before  and 
after  it  has  fallen  to  the  ground,  feeding  hereon  until  he  has  grown  to  his  full  size. 

It  is  most  frequently  the  limbs  of  the  red  and  the  black  oak  fhat  I  have  met  with, 
severed  by  the  oak  pruner,  though  it  is  not  rare  to  find  those  of  the  scarlet  oak  ( Q. 
ooccinea)  and  of  the  white  oak  lopped  off  in  the  same  manner.  Limbs  of  the  beech 
and  chestnut  not  unfrequently,  and  those  of  the  birch,  the  apple,  and  probably  of 
other  trees,  are  sometimes  similarly  severed.  Mr.  P.  Weter,  of  Tirade,  Walworth 
County,  Wisconsin,  informs  me  that  the  peach  in  his  vicinity  suffers  in  a  similar 
manner,  and  to  such  an  extent  some  years,  that  the  severed  limbs,  varying  from  a  few- 
Inches  to  two  feet  in  length,  are  seen  lying  under  almost  every  tree.  We  have  in  our 
country  several  species  of  beetles  very  closely  related  to  the  oak  pruner,  but  no  at  - 
tempts  have  yet  been  made  to  ascertain  their  mode  of  life.    It  is  very  probable  that 
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they  all  have  this  same  habit  of  cuttiog  off  the  limbs  of  trees,  one  perhaps  preferring 
the  wood  of  one  kind  of  tree,  another,  another.  This  is  the  more  probable,  since 
there  is  considerable  diversity  in  their  operations,  as  shown  by  an  examination  of  the 
fallen  limbs.  Thus  the  scarlet  oak,  instead  of  having  a  hole  bored  in  the  severed  end 
of  its  limbs,  commonly  has  half  the  wood  ate  away  on  one  side  of  the  limb  for  the 
length  of  an  inch  or  more,  with  the  cavity  thus  formed  under  the  bark  packed  with 
worm  dust,  and  a  cylindrical  burrow  from  the  upper  end  of  this  cavity  running  up- 
wards in  the  center  of  the  limb,  the  same  as  in  other  cases. 

It  further  appears  that  the  female,  when  ready  to  drop  an  egg,  is  not  always  able 
to  find  a  small  twig  with  a  green  succulent  end  adapted  to  her  wants.  She  then  con- 
signs her  progeny  to  the  bark  of  the  main  limb,  and  the  young  worm  subsists  on  the 
soft  pulpy  matter  between  the  bark  and  the  wood,  excavating  a  shallow  irregular 
cavity  which  is  packed  with  worm  dust,  till  it  has  acquired  sufficient  strength  to 
gnaw  the  wood,  when  it  cuts  off  the  limb  as  in  other  cases.  It  may,  however,  be  a 
different  species  from  the  common  oak  pruner,  which  cradles  its  young  thus  beneath 
the  bark  instead  of  in  a  lateral  twig.  It  is  usually  in  the  fallen  limbs  of  the  beech, 
though  sometimes  in  those  of  the  oaks  also,  that  I  have  met  with  these  worm  tracks 
under  the  bark. 

The  bark  of  the  beech,  it  will  be  recollected,  is  quite  thin  and  very  brittle,  so  that 
it  will  illy  serve  to  hold  the  limb  in  its  place  if  the  wood  underneath  is  cut  off  in  the 
usual  manner.  And  accordingly  a  remarkable  modification  of  this  operation  will  be 
noticed  in  the  amputated  limbs  of  this  tree.  The  worm  eats  its  way  down  the  limb 
beneath  the  bark  until  it  has  acquired  sufficient  strength  to  sever  the  woody  fibers. 
It  then  passes  transversely  around  the  limb  beneath  the  bark,  girdling  it  by  cutting 
off  all  the  softer  outer  fibers  and  leaving  the  harder  ones  in  the  middle  of  the  limb 
uncut,  whereby  the  limb  is  sustained  until  the  wind  strikes  it.  How  surprising  that 
these  little  creatures  have  such  intelligence  given  them  as  enables  them  to  vary  their 
operations  to  such  an  extent,  according  to  the  circumstances  of  their  situation  in  each 
particular  case  I  I  should  be  inclined  to  think  the  beech  pruner  a  different  species 
from  that  of  the  oak,  as  it  dwells  beneath  the  bark  instead  of  in  a  lateral  twig,  and 
cuts  off  the  outer  instead  of  the  inner  wood  of  the  limb ;  but  the  worm  is  identical 
with  that  of  the  oak  in  its  external  appearance,  and  one  of  these  worms  which  I 
placed  in  a  cage,  falling  from  its  fra<5tured  burrow  in  the  beech  limb,  forsook  this 
wood  and  commenced  boring  into  an  oak  limb  lying  beside  it. 

Not  only  the  limbs  but  small  young  trees,  at  least  of  the  white  oak,  are  sometimes 
felled  by  these  insects ;  in  which  cases  the  worm,  instead  of  cutting  the  wood  off 
transversely,  severs  it  in  a  slanting  or  oblique  direction,  as  though  it  were  aware  the 
winds  would  prostrate  a  perpendicular  shoot  more  readily  by  its  being  cut  in  this 
manner. 

The  larva  grows  to  a  length  of  0.60,  and  is  then  0.15  thick  across  its  neck,  where  it 
is  broadest.  It  tapers  slightly  from  its  neck  backwards,  the  hind  part  of  its  body 
being  nearly  cylindrical.  It  is  a  soft  or  fleshy  grub,  somewhat  shining  and  of  a  white 
color,  often  slightly  tinged  with  yellow,  its  head,  which  is  small  and  retracted  into 
the  neck,  being  black  in  fix)nt.  It  is  divided  into  twelve  rings  by  very  deep,  wide, 
transverse  grooves.  The  neck  or  first  ring  is  much  the  largest,  and  shows  two  very 
pale  tawny  yellow  bands  on  its  upper  side,  the  anterior  one  slightly  broken  asunder  in  its 
middle,  and  on  each  side  beyond  the  ends  of  these  bands  is  a  spot  of  the  same  color 
The  two  or  three  rings  next  to  the  neck  are  shorter  than  the  others,  and  less  widely 
separated  from  each  other.  A  faint  stripe  of  a  darker  color  may  be  discerned  along 
the  middle  of  the  back,  widely  broken  apart  at  each  of  the  sutures.  The  last  ring  is 
much  narrower  and  more  shining  than  the  others,  and  is  cut  across  by  a  fine  trans- 
verse line,  dividing  it  iuto  two  parts,  of  which  the  hinder  one  or  tip  is  bearded  with 
small  blackish  hairs,  and  a  few  fine  hairs  are  perceptible  upon  the  nther  rings.  The 
two  last  rings  are  retracted  into  the  ring  which  precedes  them,  at  the  pleasure  of  the 
animal,  whereby  this  ring  becomes  humped  and  swollen ;  and  it  appears  to  be  chiefly 
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by  thus  enlarging  the  end  of  ite  body  that  the  worm  holds  and  moves  itself  about  in  its 
cell,  its  feet  being  so  weak  and  minute  that  they  are  scarcely  perceptible  and  can  be 
of  little  service.  It  has  three  pairs  of  soft  conical  jointed  feet,  resembling  its  an- 
tennae in  their  size  and  shape.  The  first  pair  is  placed  on  an  elevated  wrinkle  of  the 
skin  in  the  suture  between  the  first  and  second  segments  of  the  thorax,  more  distant 
from  each  other  than  are  those  of  the  second  and  third  pairs,  which  are  situated  on 
the  middle  of  the  elevation  of  the  second  and  third  segments. 

Some  of  the  worms  ent«r  tueir  pupa  state  the  last  of  autumn,  and  others  not  till 
the  following  spring.  Hence  in  examining  the  fallen  limbs  in  the  winter,  a  larva 
may  be  found  in  one,  a  pupa  in  another.  Preparatory  to  entering  its  pupa  state,  the 
larva  places  a  small  wad  of  woody  fibers,  sometimes  intermingled  with  worm-dust, 
below  it,  in  its  burrow,  and  sometimes  another  wad  above  it  if  the  burrow  runs  far 
np  the  limb,  thus  partitioning  off  a  room  one  or  two  inches  in  length  in  which  to  lie 
during  its  pupa  state.  The  shriveled  cast  skin  of  the  larva  will  be  found  at  the  upper 
end  of  this  cell,  after  it  has  changed  to  a  pupa. 

Usually  those  insects  which  undergo  a  complete  metamorphosis,  remain  at  rest, 
lying  dormant  and  motionless  during  their  pupa  state.  The  oak  pruner,  however,  is 
a  remarkable  exception  to  this.  Whenever  its  cell  is  opened  it  will  be  seen  moving 
from  one  end  of  it  to  the  other  with  quite  as  much  agility  as  it  shows  in  its  larva 
state.  The  sutures  of  its  abdomen  have  the  same  deep  transverse  grooves  as  in  the 
larvte,  admitting  the  same  amount  of  motion  to  this  part  of  its  body  that  it  previously 
had.  And  lying  on  its  back,  it  uses  the  tip  of  its  abdomen  as  though  it  were  furnished 
with  a  proleg,  the  little  sharp  points  with  which  it  is  covered  being  pressed  against 
the  rough  walls  of  the  cell,  and  the  body  pushed  forward  or  drawn  backward  hereby, 
step  after  step,  at  the  will  of  the  animaL 

The  pupa  is  of  much  the  same  size  with  the  larva  and  of  a  yellowish  white  color. 
Its  eyes  are  sometimes  white,  sometimes  blackish  brown.  The  antenna-sheaths  arise 
in  the  notch  upon  the  inner  side  of  the  eyes  and,  passing  directly  across  the  surface 
of  these  organs,  extend  down  along  each  side  of  the  back  above  the  sheath  of  the 
fore  and  middle  pairs  of  legs,  then  curving  inward  they  pass  back  to  the  eye  along 
the  inner  side  of  the  same  legs,  their  ends  being  placed  upon  the  eye  slightly  inside 
of  their  origin.  The  knees  of  the  hind  legs  protrude  far  out  from  under  the  upper ' 
sides  of  the  wing-sheaths  forward  of  their  tips,  whilst  the  feet  of  these  legs  occupy 
^  the  space  between  the  tips  of  the  wing-sheaths.  The  back  of  the  abdomen  shows  a 
distinct  pale  brown  stripe  along  the  middle,  on  each  side  of  which  the  surface  of  the 
segments  is  furnished  with  numerous  small  erect  sharp  points  of  a  dark  brown  color, 
those  on  the  apical  segment  being  double  the  length  of  the  others. 

The  beetle.— They  are  usually  from  0.50  to  0.55  in  length  and  0.12  broad,  of  a  slender 
cylindrical  form,  of  a  dull  black  color,  tinged  more  or  less  with  brown  on  the  wing- 
covers,  more  evidently  so  towards  their  tips,  whilst  the  antennte  are  paler  brown,  and 
the  under  side  and  legs  chestnut  colored,  sometimes  bright,  sometimes  dark  and 
blackish.  The  surface  is  everywhere  clothed  with  shortish  prostrate  gray  hairs,  and 
on  the  wing-covers  these  are  in  places  more  dense,  forming  small  gray  spots,  and  on  each 
side  of  the  thorax,  in  the  middle,  is  a  whitish  dot,  formed  in  the  same  manner.  Some- 
times also  on  the  base  of  the  thorax,  on  each  side  of  its  middle,  a  short  gray  stripe 
formed  by  these  hairs,  is  very  obvious,  whilst  in  other  individuals  no  traces  of  these 
stripes  can  be  discerned. 

The  scutel  also  is  densely  covered  and  gray  from  these  hairs.  The  surface,  above, 
is  occupied  by  numerous  coarse  round  punctures,  those  on  the  thorax  being  of  the 
same  size  with  those  on  the  wing-covers,  but  more  crowded,  many  of  them  running 
into  each  other.  Towards  the  tips  of  the  wing-covers  these  punctures  become  per- 
ceptibly smaller. 

In  at  least  three-fourths  of  the  fallen  limbs  no  worm  is  to  be  found ;  and  an  exam- 
ination of  them  shows  that  the  insect  perished  at  the  time  the  limb  was  severed,  and 
before  it  had  excavated  any  burrow  upward  in  its  center,  no  perforation  being  present 
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except  that  leading  into  the  lateral  twig.  It  is  prohable  that  in  many  of  these  in- 
stances the  limb  broke  when  the  worm  was  in  the  act  of  gnawing  it  asunder,  either 
from  its  own  weight  or  from  a  wind  arising  whilst  the  work  was  in  progress.  And 
even  though  the  worm  may  have  withdrawn  into  its  hole  and  plugged  the  opening 
behind  it,  it  is  frequently  discovered  here,  probably,  and  devoured  by  birds.  Affcer  a 
violent  wind  in  the  summer  season,  some  of  our  insect-eating  birds  may  always  be 
noticed  actively  in  search  of  limbs  and  trees  that  have  thereby  been  broken,  their 
instinct  teaching  them  that  this  breakage  usually  occurs  from  the  wood  being  weak- 
ened by  the  mining  operations  of  worms  therein,  whose  lurking  places  are  now  opened 
to  them.  And  they  will  be  seen  industriously  occupied  in  picking  around  the  fractured 
ends  of  the  wood,  and  feasting  upon  the  grubs  which  they  there  find.  Numbers  of 
our  wood-boring  larvae  are  thus  destroyed,  and  the  oak  pruner,  notwithstanding  the 
precautions  it  takes  to  secret  itself,  doubtless  frequently  falls  a  prey  to  these  sagacious 
foragers. 

Bemedie8, — ^These  insects  will  undoubtedly  at  times  occur  in  such  numbers  as  to 
render  it  important  that  they  be  destroyed,  at  least  where  they  resort  to  the  peach 
or  other  valuable  trees.  And  this  may  readily  be  effected  by  gathering  and  burning 
the  fallen  limbs  in  the  winter  or  the  early  part  of  spring. 

24.  The  seventeen- year  locust. 

Cicada  septemdecim  Linn. 

Order  Hemiptera  ;  family  Cicadarije. 

Stinging  the  terminal  twigs  of  the  oak  and  other  forest  trees  and  of  various  fruit- 
trees,  the  seventeen-year  locust,  which  deposits  its  long  slender  eggs  in  a  broken  line 
along  the  twig. 

Without  attempting  to  recapitulate  the  history  of  this  famous  insect, 
we  would  only  say  that  the  eggs  are  deposited  from  the  end  of  May 
through  June  (Fig.  9,  d,  e,)  in  pairs  in  the  terminal  twigs  of  the  oak,  &c. 
The  larvae  (Fig.  9,/,)  hatch  out  in  about  six  weeks  after  they  are  depos- 
ited, and  drop  to  the  ground,  in  which  they  live,  sucking  the  roots  of 
trees,  &c.,  for  nearly  seventeen  years,  the  pupa  state  (Fig.  9,  a,  b)  last- 
ing but  a  few  days. 

The  following  remarks  on  the  habits  of  this  insect  are  taken  from  our 
Third  Eeport  on  the  injurious  Insects  of  Massachusetts : 

As  regards  the  kinds  of  trees  stung  by  the  Cicada  I  may  quote  from  a  communication 
frY)m  William  Kite  in  the  American  Naturalist,  vol.  ii,  p.  442,  as  confirming  and  add- 
ing somewhat  to  Dr.  Harris's  statements :  "  Seeing  in  the  July  number  of  the  Naturalist 
a  request  for  twigs  of  oak  which  had  been  stuug  by  the  so-called  seventeen-year 
locust,  I  take  the  liberty  of  sending  you  twigs  from  eleven  different  varieties  of  trees 
in  which  the  females  have  deposited  their  eggs.  I  do  this  to  show  that  the  insect 
seems  indifferent  to  the  kind  of  wood  made  use  of  as  a  depository  of  her  eggs.  These 
were  gathered  July  1,  in  about  an  hour's  time,  on  the  south  hills  of  the  *  Great  Chester 
VaUey,'  Chester  County,  Pa.  No  doubt  the  number  of  trees  and  bushes  might  be 
much  increased.  The  female,  in  depositing  her  eggs,  seems  to  prefer  well-matured 
wood,  rejecting  the  growing  branch  of  this  year,  and  using  the  last  year's  wood  and 
frequently  that  of  the  year  before,  as  some  of  the  twigs  inclosed  will  show.  An  or- 
chard which  I  visited  was  so  badly  *  stung '  that  the  apple  trees  will  be  seriously  injured , 
and  the  peach  trees  will  hardly  survive  their  treatment.  Instinct  did  not  seem  to 
caution  the  animal  against  using  improper  depositories,  as  I  found  many  cherry  trees 
had  been  used  by  them,  the  gum  exuding  from  the  wounds,  in  that  case  sealing  the 
eggs  in  beyond  escape. 
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"  The  males  have  began  to  die,  and  are  foand  in  numbers  under  the  trees ;  the 
females  are  yet  busy  with  their  peculiar  office.  The  length  of  wood  peribrated  on 
each  branch  varied  from  one  to  two  and  a  half  feet  averaging  probably  eighteen 
inches ;  these  seemed  to  be  the  work  of  one  insect  on  each  twig,  showing  a  wonderful 
fecundity. 

"  The  recurrence  of  three  *  locust-yearsMs  well  remembered  in  this  locality — 1834» 
1851  and  1868.  There  has  been  no  variation  from  the  usual  time,  establishing  the 
regularity  of  their  periodical  appearance." 

As  regards  the  time  and  mode  of  hatching,  Mr.  S.  S.  Rath  von,  of  Lancaster,  Pa.,  con- 
tributes to  the  same  journal  some  new  and  valuable  facts,  which  we  quote:  **  With 
reference  to  the  eggs  and  young  of  the  seventeen-year  cicada,  your  correspondent  from 
Haverford  College,  Philadelphia,  is  not  the  only  one  who  has  failed  to  produce  the 
young  by  keeping  branches  containing  eggs  in  their  studios.  I  so  failed  in  1834  and 
1851,  and  indeed  I  have  never  heard  that  any  one  has  succeeded  in  that  way,  who  has 
kept  them  for  any  great  length  of  time.  In  the  brood  of  1868,  the  first  cicadas  appeared 
here  in  a  body,  on  the  evening  of  the  second  day  of  June.  The  first  pair  in  ooitu,  I  ob- 
served on  the  21st,  and  the  first  female  depositing  on  the  26th  of  the  same  month. 
The  first  young  were  excluded  on  the  5th  of  August.  All  these  dates  are  some  ten 
days  later  than  corresponding  observations  made  by  myself  and  others  in  former  years, 
On  the  15th  of  July  I  cut  off  some  apple,  pear,  and  chestnut  twigs  containing  eggs, 
and  stuck  the  ends  into  a  bottle  containing  water,  and  set  it  in  a  broad,  shallow  dish 
also  filled  with  water,  the  whole  remaining  out  of  doors  exposed  to  the  weather,  what- 
ever it  might  be.  The  young  continued  to  drop  out  on  the  water  in  the  dish  for  a  full 
week,  after  the  date  above  mentioned.  I  could  breed  no  cicadas  from  branches  that  were 
dead  and  on  which  the  leaves  were  withered,  nor  from  those  that  from  any  cause  had 
fallen  to  the  ground,  and  this  was  also  the  case  with  Mr.  Vincent  Bernard,  of  Kennet 
Square,  Chester  County,  Pa.  After  the  precise  time  was  known,  fresh  branches  were 
obtained,  and  then  the  young  cicadas  were  seen  coming  forth  in  great  numbers,  by  half  a 
dozen  observers  in  this  county.  As  the  fruitful  eggs  were  at  least  a  third  larger  than 
they  were  when  first  deposited,  I  infer  that  they  require  the  moisture  contained  in  living 
wood  to  preserve  their  vitality.  When  the  proper  time  arrives  and  the  proper  con- 
ditions are  preserved,  they  are  easily  bred,  and  indeed  I  have  seen  them  evolve  on 
the  palm  of  my  hand.  The  eyes  of  the  young  cicadas  are  seen  through  the  egg-skin 
before  it  is  broken." 

Mr.  Riley,  in  an  interesting  account  of  this  cicada  in  his  First  Annual  Report  on 
Noxious,  Beneficial,  and  Other  Insects  of  Missouri  for  1869,  has  shown  that  in  the 
Southern  States  thirteen-year  broods  of  this  insect  are  found.  He  remarks :  '*  It  was 
my  good  fortune  to  observe  that  besides  the  seventeen-year  broods,  the  appearance  of 
one  of  which  was  recorded  as  long  ago  as  1633,  there  are  also  thirteen-year  broods, 
and  that,  though  both  sometimes  occur  in  the  same  States,  yet,  in  general  terms,  the 
seventeen-year  broods  may  be  said  to  belong  to  the  Northern  and  the  thirteen-year 
broods  to  the  Southern  States,  the  dividing  line  being  about  latitude  38°,  though  in 
some  places  the  seventeen-year  brood  extends  below  this  line,  while  in  Illinois  the 
thirteen-year  brood  runs  up  considerably  beyond  it.  It  was  also  exceedingly  grati- 
fying to  find,  four  months  after  I  had  published  this  fact,  that  the  same  discovery 
had  been  made  years  before  by  Dr.  Smith,  though  it  had  never  been  given  to  the 
world." 

Mr.  Riley  predicts  that  in  Southern  New  England  a  brood  will  appear  in  1677  and 
1885.  Probably  the  Plymouth  brood,  which  appeared  in  1872,  will  not  appear  again 
for  seventeen  years,  namely,  in  1889,  the  two  broods  noticed  by  Riley  appearing  west 
of  this  town.  As  regards  its  appearance  in  Plymouth,  Mass.,  Harris  states  that  it 
appeared  there  in  1633.  The  next  date  given  is  1804,  "but,  if  the  exact  period  of 
seventeen  years  had  been  observed,  they  should  have  returned  in  1803." 

Mr.  B.  M.  Watson  informs  me,  from  his  i)ersonal  observation,  that  it  also  appeared 
in  1838,  1955,  and  1872.     In  Sandwich  it  appeared  in  1787,  1804,  and  1821.     In  Fall 
River  it  appeared  in  1834,  in  Hadley  in  1818,  in  Bristol  County  in  1784,  so  that,  as  re- 
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marked  by  Harris  and  others,  it  appears  at  different  years  in  places  not  far  from  each 
other.  So  that  while  in  Plymouth  and  Sandwich  we  may  look  for  its  reappearance 
in  1889,  in  Fall  River  it  will  come  in  1885,  or  four  years  earlier. 

There  are  three  species  of  Cicatla  in  the  Northern  States,  and,  in  order  that  they 
may  not  he  confounded  in  studying  the  times  of  appearance  of  the  different  broods  of 
the  seventeen-year  species,  I  add  a  short  description  of  each  form,  so  that  they  may 
bo  readily  recognized  in  the  winged  and  immature  states. 


Fig.  9.— The  seventeen-year  Cicada  and  pupa ;  (a,  b),  d,  position  of  eggs  («);  /,  larva.— After  Riley. 

The  two  larger  species  are  the  seventeen-year  locust  (Cicada  septemdedm)  and  the 
dog-day  cicada  (C.  pruinosa).  Fig.  9,  copied  from  Riley's  report,  gives  a  good  idea 
of  the  former  species :  a  represents  the  pupa,  h  the  same  after  the  adult  has  escaped 
through  the  rent  in  the  back,  o  the  winged  fly,  d  the  holes  in  which  the  eggs  e  are  in- 
serted. Fig.  9,  /  represents  the  larva  as  soon  as  hatched.  The  adult  may  be  known 
by  its  rather  narrow  head,  the  black  body,  and  bright  red  veins  of  the  wings.  The 
wings  expand  from  two  and  a  half  to  three  and  a  quarter  inches. 

The  pupa  is  long  and  narrow,  and  compared  with  that  of  Cpruinosa  the  head  is 
longer  and  narrower,  the  antenna)  considerably  longer,  the  separate  joints  being 
longer  than  those  of  the  dog-day  locust.  The  anterior  thighs  (femora)  are  very  large 
and  swollen,  smaller  than  in  C.  pruinosay  though  not  quite  so  thick,  with  the  basal 
spine  shorter  than  in  that  species,  while  the  snag  or  supplementary  tooth  is  larger  and 
nearer  the  end ;  the  next  spiue,  the  basal  one  of  the  series  of  five,  is  three  times  as 
large  as  the  next  one,  while  in  C.  pruinosa  it  is  of  the  same  size,  or,  if  anything, 
smaller.  The  toe  joint  (tarsus)  projects  over  two- thirds  of  the  length  beyond  the  end 
of  the  shank  (tibia),  while  in  the  other  species  it  only  projects  half  its  length.  The 
terminal  segment  of  the  body  is  rather  larger  than  in  C.  pruinosa.  The  body  is  shin- 
ing gum-color  or  honey-yellow,  with  the  hinder  edge  of  the  abdominal  segments 
thickened,  but  no  darker  than  the  rest  of  the  body.  Length,  one  inch  (.90-1.00); 
width,  about  a  third  of  an  inch  (.35),  being  rather  smaller  than  that  of  C.  pruinosa  and 
much  larger  than  that  of  C.  rimosa, 

25.  The  white-lined  tree  hopper. 
Thelia  univittata  Harris. 
Order  Hemiptera  ;  family  Membracid^. 
Common  upon  oak  limbs  and  twigs,  puncturing  them  and  sucking  their  juices. 

This  tree  hopper  is  found  on  the  oak  in  July.    It  is  about  four-tenths 
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of  an  inch  in  length ;  the  thorax  is  brown,  has  a  short  obtuse  horn  ex- 
tending obliquely  upwards  from  in  front,  and  there  is  a  white  line  on 
the  back  extending  from  the  top  of  the  horn  to  the  hinder  extremity. 

(Harris.) 

26.  The  oak  blight. 

Erwsoma  querci  Fitch. 

Order  Hemiptera  ;  family  Aphid^. 

A  species  of  blight,  or  a  wooly  aphis  upon  oak  limbs,  puncturing  them  and  exhaust- 
ing them  of  their  sap. 

This  blight  is  very  like  a  similar  insect  upon  the  basswood.  The 
winged  individuals  are  black  throughout,  and  slightly  dusted  over  with 
an  ash-gray  powder  resembling  mold.  The  fore  wings  are  clear  and 
glassy,  with  their  stigma-spot  dusky  and  feebly  transparent,  their  rib- 
vein  black,  and  their  third  oblique  vein  abortive  nearly  or  quite  to  the 
fork.    It  is  0.16  long  to  the  tips  of  its  wings.    (Fitch.) 

27.  The  white  oak  scale-insect. 

Leoanium  quercifex  Fitch. 

Order  Hemiptera  ;  family  Coccid.*:. 

Adhering  to  the  smooth  bark  of  the  limbs  of  the  white  oak,  in  June,  an  oval, 
convex,  brownish-black  scale,  about  0.30  inch  long  and  0.18  wide,  its  margin  paler 
and  dull  yellowish.    (Fitch.) 

28.  The  quercitron  scale-insect. 

Lecanium  quercitronU  Fitch. 
Order  Hemiptera  ;  family  Coccid^, 

On  the  small  limbs  of  the  black  oak,  a  scale  like  the  preceding  but  smaller,  and  oi 
a  nearly  hemispherical  form ;  its  color  varying  from  brownish-black  to  dull  reddish  and 
pale  duU  yellow,  with  a  more  or  less  distinct  stripe  of  paler  yellow  along  the  middle 
of  its  back,  and  the  paler  individuals  usually  mottled  with  black  spots  or  stripes. 
Length,  0.20;  width,  0.16  inch.    (Fitch.) 

These  scales  are  parasitized  by  Platygaster  leoanii  Fitch. 

29.  The  oak-tumor  gall-fly. 

Cynips  quercus-tuher  Fitch. 

Order  Hymenoptera  ;  family  Cynipid.k. 

On  or  near  the  ends  of  the  small  limbs  and  twigs  of  the  white  oak,  hard  irregular 

swellings  thrice  as  thick  as  the  twig  below  them,  the  bark  upon  them  of  a  brighter 

cherry-red  color  than  elsewhere,  and  their  substance  internally  corky  and  woody ; 

produced  by  the  stings  of  a  small  black  gall-fly  with  dull  pale  3'^ellow  antennas,  mouth 

and  legs,  its  hind  shanks  and  its  antennas  towanls  their  tips  being  dusky,  its  length 

0.08  and  to  the  tips  of  its  wings  0.13.     (Fitch.) 

30.  The  oak-tree  gall-fly. 

Cynips  quercue-arbos  Fitch. 

Order  Hymenoptera  ;  family  Cyxipidj^. 

Swellings  similar  to  those  above  described,  growing  on  the  tips  of  the  limbs  of  aged 

and  large  white-oak  trees ;  producing  a  small  black  gall-fly  having  all  its  legs  and 
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antennsB  of  a  bright  pale  yellow  color,  and  one  more  joint  in  the  latter  organs  than 
in  the  preceding  species  in  the  males,  which  sex  is  0.06  in  length,  and  to  the  tips  of 
its  wings  0.10.     (Fitch.) 

31.  The  oak -potato  gall-fly. 
Cynipa  qtiercus-hataius  Fitch. 

Order  Hymenoptera  ;  family  CvNiPiDiE. 

A  large,  hard,  uneven  swelling,  three-fourths  of  an  inch  thick  and  twice  or  thrice 
as  long,  resembling  a  potato  in  its  shape,  growing  on  white-oak  twigs  more  distant 
from  their  ends  than  the  oak-tumor ;  producing  a  small  black  gall-fly  with  the  basal 
joints  of  its  antennae  and  its  legs  dull  pale  yellow,  its  thighs  and  hind  shanks  black, 
and  its  middle  shanks  often  dusky,  the  antennte  in  the  female  with  thirteen  joints, 
and  the  length  of  this  sex  0.09.     (Fitch.) 

32.  The  oak-bullet  gall-flies. 

Callaspidia  qtierous-glohulus  Fitch,  and  Cynipa  oneratus  Harris. 

Order  Hymenoptera  ;  family  Cynipid^. 
Smooth  globular  galls  the  size  of  a  bullet,  growing  singly,  or  two,  three  or  more  in  a 
cluster,  upon  white-oak  twigs,  internally  of  a  corky  texture,  each  containing  in  its 
center  a  single  worm,  lying  in  an  oval  whitish  shell  resembling  a  little  egg  0.15  in 
length ;  producing  sometimes  a  black  gall-fly  with  tawny-red  legs  and  the  second 
veinlet  of  its  wings  elbowed  or  angularly  bent  backwards,  its  length  0.15 ;  sometimes 
a  smaller  fly  (C.  onei'atus)  of  a  clear  pale  yellow  color,  almost  white,  with  a  broad 
black  stripe  the  whole  length  of  its  back,  which  color  in  the  males  is  more  extended, 
reaching  down  upon  the  sides,  its  length  0.12.     (Fitch.) 

These  species  are  parasitized  by  two  chalcid  flies,  Macroglenes  querd- 
glohuli  Fitch,  and  PteromaliLS  onerati  Fitch. 

33.  The  oak-fig  gall-fly. 

Cynips  quercus-ficm  Fitch. 

Order  Hymenoptera  ;  family  Cynipid^. 

Surrounding  the  twigs  of  white  oaks  in  a  dense  cluster,  resembling  preserved  figs 
packed  in  boxes,  each  molded  to  the  shape  of  those  pressing  against  its  sides,  hollow 
bladder-like  galls  of  the  pale  dull  yellow  color  of  a  faded  oak  leaf,  each  gall  produc- 
ing a  small  black  fly  with  the  lower  half  of  its  head,  its  antennse  and  legs  pale  doll 
yellow,  its  hind  shanks  dusky  and  its  abdomen  beneath  reddish-brown,  its  antennsa 
with  fifteen  and  in  the  female  thirteen  joints.  Length  0.06,  females  0.10,  and  to  the 
end  of  their  wings  0.14.    (Fitch.) 

34.  The  wool-sower  gall-fly. 

Cynips  seminator  Harris. 

Order  Hymenoptera  ;  family  C yu^ipid^. 

A  round  mass  resembling  wool,  from  the  size  of  a  walnut  to  that  of  a  goose  egg, 
growing  on  the  side  of  or  surrounding  white-oak  twigs  in  June,  of  a  pure  white  color, 
or  tinged  or  speckled  with  rose-red,  and  in  autumn  the  color  of  sponge ;  producing 
small  shining  black  gall-flies  with  bright  tawny  yellow  legs  and  antennie,  and  in  the 
female  the  head  and  thorax  cionamoii-red;  their  antennie  of  fifteen  and  fourteen 
loints;  length  0.08,  and  females  0.11  inch.    (Fitch.) 


Digitized  by  VjOOQIC 


40 


INSECTS   INJURIOUS    TO    FOREST    AND    SHADE   TREES. 


INJURING  THE  LEAVES. 


35.  The  forest  tent  caterpillar. 

Clisiocampa  didstria  HUbner;  (Clisiocampa  sylvatica  HarriB). 

Order  Lepidoptera  ;  family  Bombycidjs. 

A  caterpillar  like  the  apple-tree  tent-caterpillar,  but  differing  from  it  in  having  a 
TOW  of  oval  white  spots  instead  of  a  white  stripe  along  its  back ;  the  colony  spinning  a 
cobweb-like  nest  against  the  side  of  the  tree ;  spinning  a  whitish  cocoon,  the  moth 
appearing  early  in  July. 

The  nests  of  this  caterpillar,  unlike  the  prominent  tents  of  C  amerkanay 
SO  abundant  in  wild-cherry  trees  and  neglected  orchards,  are  seldom 
seen,  as  they  are  of  so  slight  a  texture  and  are  so  much  less  conspicuous 
objects  than  the  tent-like  whitish  nests  of  C.  americana;  but  the  cater- 
pillars are  not  infrequently  met  with.  After  spinning,  about  the  middle 
of  June  in  the  Northern  States,  a  dense  oblong  cocoon,  the  caterpillar 
lies  in  it  about  twenty  days,  the  moth  appearing  the  early  part  of  July. 
It  occurs  in  the  Atlantic  and  Southern  States.  Fitch  states  that  it  also 
occurs  on  the  apple  and  cherry,  the  walnut,  and  other  trees.  Mr.  Eiley 
informs  me  that  this  is  as  destructive  as  any  caterpillar  to  the  foliage  of 
the  oak  in  the  Southern  States,  being  far  more  injurious  than  stated  by 
Fitch,  who  quotes  with  disapproval  Abbotts  statement  (Insects  of  Geor- 
gia, p.  117)  that  they  are  "sometimes  so  plentiful  in  Virginia  as  to  strip 
the  oak  trees  bare." 

The  caterpillar. — ^Pale  blue,  sprinkled  over  with  black  points  and  dots.  Along  the 
middle  of  the  back  is  a  row  of  ten  or  eleven  oval  or  diamond-shaped  white  spots ;  be- 
hind each  of  these  spots  is  a  much  smaller  white  spot,  occupying  the 
middle  of  each  segment.  On  the  hinder  part  of  each  wing  are  three 
crinkled  and  more  or  less  pale  orange-yellow  lines,  which  are  edged 
with  black.    On  each  side  also  is  a  continuous  and  somewhat  broader 

stripe  of  the  same  yellow  color, 
similarly  edged  on  each  side 
with  black.  Lower  down  on 
each  side  of  the  body  is  a  paler 
yellow  or  cream-colored  stripe, 
the  edges  of  which  are  more 
jagged  and  irregular  than  those 
of  the  one  above  it.  Length 
1.50  inches.     (Fitch.) 

The  male  moth  usually  measures 
1.20  across  its  spread  wings.    Its  , 
thorax  is  densely  coated  with  soft 

no.  10.-Caterpillar;  6,  female  moth ;  c,  d,  egg  of  the  oak  tent-  ^»^  <>^  *  nankin-yellow  color, 
caterpillar.— After  Riley.  Its  abdomen   is   covered    with 

shorter  hairs,  which  are  light  umber  or  cinnamon  brown  on  the  back  and  tip  and  paler 
or  nankin  yellow  on  the  sides.  The  antenme  are  gray,  freckled  with  brown  scales,  and 
their  branches  are  very  dark  brown.  The  face  is  brown  with  the  tips  of  the  feelers  pale 
gray.  The  fore  wings  are  gray,  varied  more  or  less  with  nankin  yellow,  and  they  are 
divided  into  three  nearly  equal  portions  by  two  straight  dark  brown  lines,  which  cross 
them  obliquely,  parallel  with  each  other  and  with  the  hind  margin.  The  space  between 
these  lines  is  usually  brownish  and  darker  than  the  rest  of  the  wing,  being  quite  often 
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of  the  same  dark  brown  color  as  the  lines,  whereby  they  become  wholly  lost.  Some- 
times the  hind  stripe  is  perceptibly  margined  on  its  hind  side  by  a  pale  yellowish  line. 
The  fringe  is  of  the  same  dark  brown  color  with  the  oblique  lines,  with  two  whitish 
alternations  towards  its  outer  end.  But  sometimes  it  is  of  the  same  color  with  the 
wings  and  edged  along  its  tip  with  whitish.  The  hind  wings  are  of  a  uniform  pale 
amber  or  cinnamon  brown,  sometimes  broadly  grayish  on  the  outer  margin,  and  across 
their  middle  a  faint  darker  brown  band  is  usually  perceptible,  its  edges  on  each  side 
indefinite.  The  fringe  is  of  the  same  color  with  the  wings  or  slightly  darker  and  is 
tipped  with  whitish.  The  under  side  is  paler  umber  brown,  the  hind  wings  often  gray, 
and  both  pairs  are  sometimes  crossed  by  a  narrow  dark  brown  band,  which  on  the 
hind  wings  are  curved  outside  of  the  middle.  All  back  of  thi|  band  on  both  wings 
is  often  paler,  and  more  so  near  the  band. 

The  female  is  1.75  in  width,  and,  in  addition  to  the  shortness  of  the  branches  of  her 
antennie,  differs  from  the  male  in  her  fore  wings,  which  are  proportionally  narrower 
and  longer,  with  their  hind  margin  cut  off  more  obliquely  and  slightly  wavy  along  itft 
edge.  Hence,  also,  the  dark  brown  lines  cross  the  wings  more  obliquely,  the  hind  one 
in  particular  forming  a  much  more  acute  angle  with  the  outer  margin.  And  all  the 
wing  back  of  this  line  is  sometimes  paler  or  of  a  brownish  ashy  color.  And  the  fringe 
of  these  wings  has  not  the  two  whitish  alternations  which  are  often  so  conspicuous 
in  the  male.  The  head  and  fore  part  of  the  thorax  is  cinnamon  brown.  The  abdomen 
10  black,  clothed  with  brown  hairs,  though  very  thinly  so  on  the  anterior  part  of  each 
segment,  where  these  hairs  are  intermingled  with  silvery  gray  scales.    (BHtch.) 

36.  The  Caufornian  tknt  caterpillar. 

CUsiooampa  calif  arnica  Packard. 
Feeding  on  the  scrubby  oak,  in  abundance  near  San  Francisco,  a  tent-caterpillar 
with  a  black  head  and  a  doable  rusty  black  dorsal  line,  appearing  from  the  middle  of 
March  till  the  middle  of  April. 

"Tbia  species,"  says  Mr.  Stretch  (in  Papilio,  vol.  i,  No.  5),  "is  exceed- 
ingly abundant  in  the  neighborhood  of  San  Francisco,  and  is  probably 
widely  distributed.''  Near  San  Francisco  its  favorite  food-plant  is  a 
species  of  scrubby  oak,  Q.  agrifoliay  but  it  is  sometimes  found  on  the 
blackberry  (Bubus)  and  other  shrubby  plants.  Its  depredations  do  not 
seem  to  have  extended  to  the  orchards.  The  nest^  may  be  seen  in  warm 
localities  as  early  as  the  middle  of  March,  while  in  those  more  exposed 
they  are  not  seen  till  the  middle  of  April ;  but  both  these  dates  are  suf- 
ficiently early  to  protect  the  orchards.  The  larvae  pupate  in  about  six 
weeks  from  the  egg,  and  the  imago  appears  in  about  a  fortnight. 

Larva, — Head  black,  legs  black;  abdominal  feet  pale  testaceous.  Body  blacky 
faintly  dusted  with  rusty,  which  forms  an  exceedingly  broken  and  indistinct  lateral 
Une,  and  a  more  complete  double  dorsal  line.  Each  segment  carries  a  lateral,  trans- 
verse, very  faint  linear  dot,  above  the  lateral  line.  The  dorsal  and  lateral  hairs  are 
all  tawny.  The  general  appearance  of  the  larva  is  tawny  brown.  Length  about  1.40 
inches. 

Cocoon, — Constructed  in  the  crevices  of  bark  or  in  the  angles  of  masonry,  where  ac- 
cessible, and  consisting  of  a  loose,  white  web,  in  which  is  suspended  the  long  ovate 
cocoon  of  dense  papery  consistency,  thickened  with  a  yellowish  powdery  gum. 
(Stretch.) 

37.  The  Pacific  oak  tent  caterpillar. 

CUaiocampa  constricta  Stretch. 
Feeding  on  the  leaves  of  the  Sonoma  oak  of  California,  a  tent-caterpillar,  with  an 
irregolar  black  dorsal  stripe  and  transforming  at  the  end  of  May,  the  moth  appear- 
ing late  in  June. 
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The  following  descriptions  of  larva,  chrysalis,  and  cocoon  of  this  moth 
is  copied  from  Mr.  Henry  Edwards's  account  in  the  Proceedings  of  the 
California  Academy  of  Sciences,  vol.  v,  1874,  p.  368. 

Larva, — Head  slate-gray,  with  black  spots ;  mouth-parts  black,  tipped  with  dull 
yellow.  Body  slate-gray,  covered  laterally  with  fine  black  speckles.  Along  the  middle 
of  the  dorsal  region  is  an  irregular  black  stripe,  marked  on  its  sides  with  waved  orange 
lines,  and  surmounted  at  the  union  of  the  segments  by  a  double  tuft  of  chestnut- 
brown  hairs.  On  the  second  and  third  segments,  in  the  middle  of  the  notched  black 
line,  is  a  stripe  of  dull  white.  From  the  base  of  the  orange-brown  tufts  spring  a  few 
scattered  black  hairs,  longest  anteriorly,  and  from  the  forepart  of  each  segment  arise 
lateral  tufts  of  white  hairs.  The  stigmata  are  orange,  with  black  central  points. 
Above  the  base  of  the  feet  is  a  black  interrupted  line,  out  of  which  spring  other  white 
hairs,  irregularly  disposed.  Under  side  dull  velvety  black,  with  the  anterior  portion 
of  each  segment  whitish.  Feet  and  prologs  black,  yellow  at  their  tips.  Length  1.85 
inches.    Food-plant,  Quercus  sonomensis  Benth. 

The  larva  is  frequently  attacked  by  a  species  of  Ichneumon,  the  eggs  of  which  are 
visible  on  the  head  and  anterior  segments. 

Chrysalis, — Chestnut-brown,  with  few  hairs  along  the  base  of  each  segment. 

Cocoon, — Ovo -lanceolate,  very  silky,  yellowish  white,  with  some  portions  glued  in 
compact  mass,  and  whiter  than  the  remainder.  Chrysalis  only  imperfectly  seen 
through  the  web.    Larva  May  22,  changed  to  chrysalis  May  29.    Imago,  June  16. 

The  caterpillar  of  a  species  of  Clisiocampa,  which  differs  from  the 
two  Californian  species  just  described  and  from  the  eastern  ones,  the 
moth  of  which  we  did  not  obtain,  was  abundant  at  Virginia  City  and 
Helena,  Mont.,  on  the  leaves  of  the  wild  rose  so  common  near  those  towns, 
its  conspicuous  tents  readily  attracting  the  eye.  A  half-grown  larva, 
found,  June  16,  at  Virginia  City,  measuring  0.75  inch  in  length,  had  a  blue- 
black  head.  The  body  was  blue  on  the  sides,  with  dark  spots ;  a  black 
subdorsal  spot  rudely  resembling  a  St.  George's  cross  occurred  on  each 
side  of  each  ring.  The  median  dorsal  line  is  pale  blue,  interrupted  by 
the  sutures  between  the  segments.  On  each  side  of  the  line  is  a  brown 
ochreous  patch.  The  hairs  are  ochreous  brown  j  the  long  ones  paler. 
When  fully  grown  it  is  about  the  size  of  the  Eastern  tent-caterpillar  (0, 
americana),  i,  6.,  an  inch  and  a  half.  The  mature  larva  found  at  Helena, 
June  21,  was  described  from  life  in  my  notes,  as  follows : 

Head  grayish  hrown;  body  pale,  grayish-blue  on  the  sides,  speckled  with  black, 
with  a  large  black  squarish  patch,  extending  above  into  the  subdorsal  broad  longi- 
tudinal band,  which  is  mottled  with  bright  ochreous  brown,  short  wavy  lines.  A  pale 
bluish  distinct  longitudinal  broad  median  dorsal  stripe  interrupted  by  the  sutures 
between  the  segments.    Uairs  long,  pale  brown.    Body  blackish  beneath. 

At  this  date  the  caterpillars  had  begun  to  be  full  ted,  and  one  cater- 
pillar had  spun  a  cocoon  under  a  stone. 

This  caterpillar  differs  from  that  of  C.  americana  in  having  a  broad 
blue  dorsal  stripe  instead  of  a  white  one,  and  there  is  no  broad  longitu- 
dinal black  stripe,  as  in  the  Eastern  caterpillai*.  The  moth  probably 
differs  from  any  of  the  Pacific  coast  species,  the  larva  being  quite  unlike 
that  of  Clisiocampa  californica  Pack.,  which  is  closely  allied  to  C.  ameri- 
cana.  It  also  differs  decidedly  from  the  caterpillar  of  C  constncta 
Stretch,  the  dorsal  stripe  being  blue  instead  of  black. 
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38.  The  Californian  lappet-moth. 
Gastropacha  calif  or  nica  Pack. 
Order  Lepidoptera  ;  family  BoMBYCiDiE. 
Feeding  i^  California  on  the  oak  as  well  as  apple  and  pear  trees,  and  spinning  thin 
and  irregular  webs  over  the  branches. 

The  larva,  and  pupa  and  cocoon  have  as  yet  not  been  described.  I 
extract  the  following  notice  of  its  habits,  by  Mr.  Henry  Edwards : 

The  moth  lays  its  eggs  in  Jnne,  and  they  most  remain  nnhatched  until  the  following 
spring.  Just  when  the  young  shoots  of  the  oaks  ( Quercus  agri/olia  Nee)  begin  to  appear, 
the  larvae  make  their  appearance  also,  spinning  thin  and  irregular  webs  over  the 
branches  of  the  trees.  In  these  webs  they  house  mostly  during  the  heat  of  the  day, 
but  sally  forth  in  the  evening  and  at  night  for  food.  In  this  way  they  will  soon  strip 
a  tree  of  its  leaves,  though  it  is  well  to  say  that  the  oaks  do  not  seem  to  be  perma- 
nently affected,  as  they  soon  send  forth  fresh  shoots,  and  toward  the  time  that  the 
caterpillars  undergo  their  change  to  the  chrysalis  they  are  green  and  gay  again.  The 
larvie  retain  the  shelter  of  their  web  until  after  the  third  molt,  when  they  wander 
away  singly,  are  found  everywhere,  becoming  sometimes  a  complete  nuisance  in  gar- 
dens and  tields.  They  feed  in  their  more  mature  stages  upon  many  plants  besides  the 
oak,  eating  with  avidity  willows,  ash,  jEscuUu  calif ornicaf  Phatiniaarbutifolia,  Arbutus 
memieaiij  as  well  as  apple  and  pear  trees.  Toward  the  end  of  May  they  spin  their 
cocoons,  seeming  to  have  no  choice  of  locality,  but  tixing  themselves  wherever  they 
may  chance  to  be,  either  on  walls,  palings,  trunks,  or  branches  of  trees,  stems  of 
grapes,  or  among  the  leaves  of  herbaceous  plants.  The  time  in  the  chrysalis  state  is 
about  eighteen  to  twenty-one  days,  so  that  the  moths  emerge  and  are  in  the  greatest 
abundance  about  the  middle  of  June.  They  come  very  readily  to  light,  and  are  a  pest 
to  the  entomologist  in  his  nocturnal  rambles.  I  regret  that  I  cannot  now  send  you 
^  descriptions  of  the  larva  and  chrysalis. 

I  39.  The  Californian  phryoanidea. 

Phryganidea  calif arnUa  Pack. 
Order  Lepidoptera;  family  Zyg^nidj£. 
Very  destructive  to  young  oaks,  a  naked,  yellowish- white  caterpillar,  striped  with 
black  and  white,  with  a  large  head,  wandering  incessantly  over  the  bushes  and  feed- 
ing very  rapidly ;  spinning  no  cocoon,  but  the  chrysalis,  yellowish  and  black,  attached 
by  the  tail  to  fences,  &c. 

This  is,  by  its  numbers  and  familiar  habits,  one  of  the  best  known  and 
most  destructive  insects  of  California.  The  following  account  has  been 
furnished  me  for  Hayden's  Report  by  Mr.  Henry  Edwards.* 

This  insect  is  also  very  destructive  to  our  young  oaks,  the  caterpillars,  which  are 
perfectly  naked  and  with  the  head  almost  monstrous  in  size,  making  their  appearance 
about  the  same  time  as  those  of  Gastropacha.  They  are 
restless  little  creatures,  wandering  incessantly  over  the 
trees,  and  feeding  very  rapidly.  They  spin  no  cocoon,  but 
hang  by  the  tail,  Uke  the  larva  of  Vanessa,  &c.  The 
change  to  the  chrysalis  is  undergone  in  April  and  May, 
and  the  moths  appear  in  about  fifteen  or  sixteen  days. 
There  is  a  second  brood  of  these  insects,  the  images  of 
the  latter  appearing  in  September  and  October.  Indeed,  y\o.  ll.— Californian  Phrygani- 
fresh  specimens  are  now  upon  the  wing,  though  the  second  dea.— From  Packard. 

brood  is  by  no  means  so  abundant  as  the  first.     I  have  observed  that  Phryganidea  and 

*  A.  S.  Packard,  jr.,  Report  on  the  Rocky  Mountain  Locust,  &.c.  Hayden's  Report  U.  0- jological 
Survey  of  the  Territories  for  1875. 
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Oastropacha  never  associate  upon  the  same  tree,  and  I  think  that  the  former  ha» 
always  the  mastery.  This  is  perhaps  owing  to  some  excretion  from  its  body  which  is 
unpleasant  to  the  Oastropacha  ;  but  of  course  I  do  not  speak  with  certainty  as  to  this 
fact.  It  is,  however,  sure  that  they  are  never  found  in  large  quantities  on  the  same 
tree.  I  am  inclined  to  think  that  Phryganidea  is  more  destructive  to  the  oaks  than 
the  other  species,  as  it  feeds  solely  upon  Quercu9y  while  the  other,  as  I  have  said,  is 
not  so  particular  in  the  choice  of  its  food.  I  inclose  my  published  description  of  the 
eggs  of  Phryganidea,    I  quote  Mr.  Edwards^s  description  of  the  egg  and  larva : 

The  egg  is  spherical,  a  little  flattened  above,  shining,  yellowish- white  at  exclusion, 
attached  in  clusters  of  about  ten  or  twelve  to  the  upper  sides  of  the  leaves.  The 
third  day  the  apex  of  the  egg  assumes  a  dull  orange  hue,  afterwards  changing  to  a 
bright  reddish-purple  and  gradually  to  a  duller  shade  as  the  young  larvse  emerge. 
The  eggs  were  laid  by  a  female  in  my  possession  on  July  5.  In  the  young  larva  the 
head  is  very  large,  almost  monstrous,  pale  olive-brown,  with  a  narrow  black  line  at 
base;  body  pale  canary-yellow,  with  four  rows  of  black  spots  arranged  longitudi- 
nally in  lines. 

The  larva  is  slender,  with  the  head  prominent,  globose ;  last  segment  but  one 
humped;  head  pale  brown;  body  black  above,  dirty  green  below,  with  abroad  dorsal 
line  of  dirty  greenish,  divided  by  three  narrow  black  lines,  and  the  sutures  faintly 
marked  with  same  co\ot.  There  is  also  a  narrow,  broken,  stigmatal  line  of  dirty- 
greenish,  and  a  similar  line  above  each  of  the  abdominal  legs.  Tip  of  the  last  seg- 
ment homy,  the  segment  not  being  used  to  assist  in  progression,  but  usually  slightly 
elevated;  body  smooth,  transversely  wrinkled.  Younger  specimens  chiefly  difler  in 
the  disproportionate  size  of  the  head.    Length  0.90  to  1.00  inch. 

Pupay  naked,  suspended  by  the  tail,  greenish  white,  with  black  markings ;  all  the 
sutures  of  the  head,  thorax,  legs,  and  antennse  lined  with  black.  The  mesothorax  has 
a  central  black  line ;  the  abdomen  has  a  dorsal  row  of  black  points  on  the  front  edge 
of  each  segment,  and  a  lateral  row  blending  into  each  other  towards  the  anal  seg- 
ment, which  is  black;  below  with  two  sublaterai  series  of  black  transverse  spots 
nearly  blending  into  two  longitudinal  bands.    Length  0.75  inch.    (Stretch.) 

Mr.  Behrens,  of  San  Francisco,  writes  me  that  three  generations  of 
the  Phryganidea  appear  in  a  year.  "In  1875  it,  with  the  larva  of  the 
Oastropacha  californicay  ate  our  evergreen  oaks  to  broomsticks.  You 
could  hear  the  caterpillars  eat  and  their  manure  drop,  the  latter  cover- 
ing everything;  it  could  be  swept  together  by  the  bushelful.  In  the 
wake  of  both  followed  ichneumon  parasites." 

This  singular  insect  was  originally,  from  a  study  of  the  moth  alone 
referred  by  me  to  the  Psychinae,  but  Mr.  R.H.  Stretch,  with  a  knowledge 
of  its  transformations,  has  shown  that  I  was  in  error,  and  has  placed  it 
very  properly  in  the  Zygaenidae,  in  his  valuable  work  entitled  "  Illus- 
trations of  the  ZygaenidiB  and  Bombycidae  of  North  America"  (1873). 
Having  recently  received  specimens  of  the  larvae  and  pupae  from  Mr- 
James  Behrens,  it  was  at  once  evident  on  a  cursory  examination  that  the 
early  stages  show  all  the  characteristic  features  of  Alypia  and  Eudryas 
and  the  other  higher  members  of  the  Zygaenidae.  The  venation  of  the 
moth  is,  however,  aberrant,  and  this  together  with  the  dull-brown  color- 
ation and  semi-hyaline  wings  misled  me  into  placing  it  near  Psyche. 
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40.  Thb  orange-striped  oak-worm. 

Anisota  8enatoria  HUbner. 

Order  Lepidoptera;  family  Bombycid.k. 
In  Aa^iLst,  sometimes  stripping  the  trees,  a  spiny  black  caterpillar,  with  four  orange- 
yellow  stripes  on  the  back  and  two  along  each  side,  with  two  black  prickles  above  and 
two  on  each  side,  changing  the  following  June  to  a  large  ocher-yellow  moth,  with  a 
large  white  dot  on  the  ibre  wings. 

These  prickly  caterpillars,  during  certain  years,  as  I  have  noticed  at 
Amherst,  Mass.,  so  abound  as  to  nearly  strip  large  oak  branches  of  their 
leaves,  and  is  perhaps  the  most  destructive  of  all  our  caterpillars  to  the 
foliage  of  the  oak.  The  spines,  if  they  happen  to  penetrate  the  skin,  as 
Fitch  and  others  have  observed,  sting  like  nettles.  This  species  is  the 
more  injurious  in  the  Northern  States,  while  A.  stigma  is  most  destruct- 
ive in  the  Southern,  Mr.  Eiley  informs  me.  According  to  Rilej^,  Mr. 
Bassett  has  bred  a  small  ichneumon  fly  (Limneria  (Bauchus)  fugitiva 
Say)  from  this  caterpillar.  Eiley  has  also  bred  it  from  the  larva  of 
Anisota  stigma^  as  well  as  other  caterpillars. 

41.  The  speckled  spiny  oak-worm. 

Aniaota  stigma  HUbner. 

Eating  the  leaves  in  September,  in  the  Southern  States  especially,  a  worm  like  the 
preceding,  but  of  a  bright  tawny  or  orange  color,  with  a  dasky  stripe  along  the  back  . 
and  dusky  bands  along  the  sides,  and  with  it^  prickles  lengthened  into  thorn-like 
points. 

This  worm  is  said  by  Mr.  Eiley  to  be  nearly  as  destructive  in  the 
Southern  States  as  A.  senaioria  is  in  the  Northern. 

Full-grown  larva. — Average  length,  50™™.  General  color  pale  tawny-red,  inclining  to 
orange.  The  whole  surface  covered  with  bright  yellow,  almost  white  papillt©  of  dif- 
ferent sizes,  giving  a  speckled  appearance;  the  nsual  medio-dorsal  narrow  line;  a  broad 
subdorsal  longitudinal  stripe  of  a  paler  color  and  having  a  dingy  cameous  hue ;  a 
narrower  sub-stigmatal  stripe  of  the  same  hue.  Horns  and  spines  black  and  marked 
with  white  papillse,  and  with  a  tendency  to  branch,  especially  toward  the  tips ;  the 
longer  horns  on  joint  2  being  blunt-pointed,  and  also  with  white  papillae  at  the  base. 
Head  uniformly  gamboge-yellow;  cervical  shield,  anal  plate,  and  plates  on  anal  pro- 
legs  of  the  same  yellowish  color  as  head.  A  pale  medio-ventral  line ;  the  thoracic 
legs  pale,  the  prologs  with  pale  papillae  outside  on  a  dark  ground. 

The  species  is  at  once  distinguished  from  the  other  species  of  the  genus  by  the  longer 
spines,  their  tendency  to  furcation  and  being  speckled  with  white  papillje,  and  by 
the  less  distinct  striping.    (Riley.) 

42.  The  bosey-striped  oak-worm. 

Anisota  pellucida  HUbner. 

Order  Lepidoptera  ;  family  Bombycidje. 

Eating  the  leaves  in  July,  in  New  York,  a  two-homed  prickly  worm  of  an  obscure 
gray  or  greenish  color,  with  dull  brownish-yellow  or  rosy  stripes,  and  its  skin  rough 
from  white  granules. 

This  species  has  been  said  by  Fitch  to  have  been  common  for  many 
years  in  Salem,  N.  Y.,  where  A.  stigma  has  seldom  been  seen.  The  worms 
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mostly  enter  the  ground  to  transform  into  the  pupa  early  in  August, 
though  some  remain  on  the  trees  as  late  as  the  middle  of  September. 

The  following  description  is  copied  from  Prof.  G.  H.  French's  Report 
of  the  Curator  of  the  Museum  of  the  Southern  Illinois  !N^ormaI  Uni- 
versity, 18S0.  They  occurred  on  different  species  of  oak.  during  the 
middle  and  last  of  September,  most  of  them  pupating  by  October  2d  in 
the  soil. 

The  caterpillar. — Length  about  1.25  inches.  General  color  pale  duU  green^  striped 
with  fine  red  sabstigmatal,  subdorsal,  and  dorsal  stripes,  the  last  very  pale,  so  as  to  be 
almost  obsolete.  Head  with  a  slightly  yellowish  tinge.  On  each  segment  there  are 
six  short  black  thorns  or  sharp  points,  the  two  on  the  back  of  the  second  segment 
behind  the  head  being  about  i  inch  long,  but  the  rest  much  shorter. 

We  add  also  the  following  description  furnished  by  Mr.  Riley,  who 
has  compared  it  with  the  caterpillar  of  Anisota  stigma : 

Fellucida  comes  nearest  to  A.  stigma  in  general  appearance,  but  the  spines  are  shorter, 
more  pointed,  uniformly  black ;  the  color  is  darker,  being  almost  black,  so  that  the 
papillip,  which  are  rather  denser,  give  the  dark  portion  a  bluish  cast;  the  subdorsal 
and  stigmatal  lines  are  of  a  more  intense  red  inclining  to  pink,  and  the  stigmatal 
line  is  rather  broailer  than  the  subdorsal.  The  average  length  is  somewhat  less  and 
the  larva  more  slender  than  in  stigma ;  the  short-er,  blacker  spines,  deeper  colors,  and 
stronger  contrast  between  the  lines  at  once  separating  it  from  stigma,    (Riley.) 

43.  The  oak  tussock  caterpillar. 

HaUsidota  mamlata  Harris. 

Order  Lepidoptera;  family  Bombycid^. 

Feeding  in  September,  a  black,  very  hairy  caterpillar,  with  yellow  and  black  tufts 
and  yellow  on  the  sides  of  the  body ;  the  worm  spinning  late  in  September  a  yellow- 
ish gray  oval  cocoon,  constnicted  of  silk,  with  the  hairs  of  the  caterpillar  inter- 
woven ;  the  moth  appearing  the  first  week  in  June. 

The  larva. — Cylindrical ;  1.30  inch  long.  Head  large,  slightly  bilobed ;  black,  with 
a  faint  white  streak  down  the  front  as  far  as  the  middle,  where  it  becomes  forked. 
Body  above  black,  thickly  covered  with  tufts  of  bright  yellow  and  black  hairs.  On 
the  second,  third,  and  fourth  segments  the  hairs  are  mixed,  yellow  and  black;  those 
of  the  second  and  third  segments,  overhanging  the  head.  From  the  fourth  to  the 
eleventh  segments,  inclusive,  is  a  dorsal  row  of  black  tufts,  the  largest  of  which 
are  on  the  tenth  and  eleventh  segments ;  the  fourth  and  eleventh  segments  have 
also  a  black  tuft  on  each  side  near  the  base.  The  hairs  on  the  sides  of  the  body, 
from  the  fifth  to  the  tenth  segments,  inclusive,  are  all  bright  yellow,  while  those  on 
the  sides  of  the  twelfth  and  thirteenth  are  mixed  with  black.  On  the  third,  fourth, 
eleventh,  and  twelfth  segments  are  a  few  long,  spreading,  yellow  hairs,  much  longer 
than  those  elsewhere.     (Saunders.) 

The  moth, — Light  ocher-yellow,  with  large  irregular  light-brown  spots  on  the  fore 
wings,  arranged  almost  in  transverse  bands.  It  expands  nearly  an  inch  and  three- 
quarters.    (Harris.) 

44.  The  oak  heterocampa. 

ffeteroeampa  pulrerea  Grote  and  Robinson. 

Order  Lepidoptera;  family  Bombycid.^. 

Feeding  on  the  red  and  scarlet  oaks  in  southern  Illinois  a  large  bright-green  cater- 
pillar, the  body  deeper  than  broad,  tapering  a  little  from  the  middle  to  the  head,  but 
more  behind,  variously  marked  with  purple  and  orange.     (French.) 
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Professor  French  has  reared  this  caterpillar,  which  occurred  in  Union 
County,  Illinois,  June  30th;  July  6th  it  went  into  the  dirt  of  the  breed- 
ing-cage to  pupate,  the  moth  appearing  August  6th. 

The  caterpillar. — Length,  1.25  inches.  General  color  bright  green,  head  gray,  first 
segment  behind  the  head  with  two  dark  purplish  black  dorsal  warts ;  from  these  a 
purplish-brown  line  extends  backward.  This  purple-brown  color  extends  over  the 
back  part  of  the  sixth  segment,  the  whole  of  the  seventh,  and  most  of  the  eighth. 
On  the  third  segment  begins  a  dorsal  orange-patch,  which  reaches  back  to  the  sixth 
segment,  filling  the  space  between  the  purple  lines.  On  the  ninth  segment  is  another 
orange-patch.  The  tenth  segment  has  no  purple  and  only  a  little  orange  below  the 
stigmata.  There  is  also  a  faint  yellowish  dorsal  line.  The  eleventh  segment  has 
purple-brown  subdorsal  lines  with  orange  on  the  back.  These  lines  unite  on  the 
twelfth  segment  and  form  a  broad  dorsal  line.     Feet  and  legs  purple.     (French.) 

45.  The  six-flapped  slug  worm. 

Phobetrum  pithecium  Smith  and  Abbot. 

Order  Lepidoptkra  ;  family  BoMBYCiDiE. 

A  singular  dark-brown  short,  broad,  ovate,  flattened  caterpillar,  with  six  long, 
tongue-like,  slender,  fleshy  lateral  appendages,  sometimes  feeding  on  the  oak. 

This  singular  caterpillar,  usually  found  on  the  plum,  cherry,  and 
apple;  changes  to  a  brown  moth  with  very  narrow  wings.  In  the  male 
the  antennfe  are  very  broadly  pectinated,  and  the  remarkably  long  nar- 
row fore  wings  are  partly  transparent.  Mr.  Lintner  has  bred  it  from 
the  oak. 

46.  Cosmia  orina  Guen. 

Order  Lepidoptera  ;  family  NocTUiDiE. 

A  smooth  yellowish-green  larva,  ^^inch  long,  body  cylindrical,  above  pale  yellow- 
ish green,  with  a  dorsal  line  of  yellow,  less  distinct  on  the  anterior  segments,  and 
covered  with  fine  dots  and  short  streaks  of  yellow,  less  numerous  on  the  second  and 
terminal  segpments.  Head  rather  smooth,  flattened  in  front,  slightly  bilobed,  pale 
whitish-green.  One  specimen,  which  entere<l  the  chrysalis  state  on  the  24th  of  June, 
produced  the  imago  on  the  18th  of  July.     (Saunders.) 

47.  The  Polyphemus  silk-worm. 

Telea  polyphemus  HUbner. 

Feeding  on  the  leaves  in  August  and  September,  a  large,  fat,  pale-green  worm,  as 
large  as  one's  finger,  with  pearly  red  warts,  with  an  oblique  white  line  between  the 
two  lowermost  warts;  the  head  and  feet  brown,  and  a  brown  V-shaped  line  on  the 
taiL 

The  American  silk- worm,  not  uncommonly  met  with  on  the  oak,  may 
be  artificially  reared  in  great  abundance  on  the  oak,  and  the  silk,  reeled 
from  the  cocoons,  can  make  a  durable  and  useful  cloth.  The  large,  thick, 
oval  cocoons  are  attached  to  the  leaves  and  fall  with  them  to  the  ground 
in  autumn.    The  eggs  are  laid  in  June,  when  the  moths  may  be  seen 
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flying  at  night.    It  is  one  of  our  largest  moths,  expanding  from  five  to 
six  inches,  and  is  dull  ocherous-yellow,  with  a  large  transparent  eye- 


Fiu.  12. — American  silk  worm,  natural  size.— From  Packard. 

like  spot  in  the  middle  of  each  wing.    It  is  not  common  euough  to  be 
destructive. 

48.  Caiocala  fratercula  Grote  and  Robinson. 

Order  Lepidoptera;  family  Noctuid^. 

Living  on  the  live  oak  in  early  spring  in  Florida,  remaining  in  the  pupa  state  two 
weeks.    (A.  Koebele,  Bull.  Brooklyn  Ent.  Soc.  I,  p.  44.) 

49.  The  single-dotted  Paraphia. 

Paraphia  unipunctaria  Haworth. 

Order  Lepidoptera  ;  family  Piial.*:nid^. 

Eating  the  leaves  early  in  Jane,  a  gray  span  worm  1.40  inch  long,  sprinkled  with 
blackish  dots  and  short  lines,  its  head  and  neck  a  little  thicker  than  the  body,  each 
ring  with  a  small  squarish  white  spot  above  on  its  hind  edge  and  with  two  blackish 
parallel  lines  on  each  side  of  this  spot. 

This  moth  ranges  from  New  England  to  Texas ;  it  is  said  by  Fitch  to 
feed  on  the  oak,  and  by  Abbot  (in  Guen6e)  to  live  on  the  "  elm,  oak, 
cournouiller,^^  &c.  The  Amilapia  tripUpunctata  of  Fitch  is  undoabtedly 
synonymous  with  Haworth's  species,  originally  described  as  an  English 
species. 

The  moih. — Of  a  uniform  clear  fawn-color,  without  the  usual  spots  and  speckles 
present  in  other  species  of  the  genus ;  a  basal,  brown  hair-line  bent  outward  acutely 
on  the  median  vein  ;  a  broad,  diffuse,  dark  median  band  common  to  both  wings.  The 
extradiscal  line  is  dark,  finely  scalloped,  curved  outward  below  the  costa,  and  sweep- 
ing inward  below  the  first  median  venule ;  beyond  this  line  both  wings  are  deeper 
fawn-color.  At  a  little  distance  below  the  costa,  and  nearer  the  extradiscal  line  than 
the  outer  edge  of  the  wing,  is  a  conspicuous  angular,  clear,  white  spot.  Fringe  dark, 
the  scallops  filled  with  whitish  scales.  Hind  wings  like  the  anterior  pair,  though  the 
extradiscal  line  is  not  sinuous,  but  curved  regularly  outward.  Beneath,  paler  than 
above;  the  median  band  is  distinct,  and  the  extradiscal  line  more  or  less  so ;  the  tints 
are  much  as  above.    The  wings  expand  1.40  inches. 
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49.  The  harleqcin  oak  geometer. 
Aplodes  mimosaria  Gueu^e. 
Order  Lepidoptera;  family  Piial^nid.e. 

Feeding  upon  the  leaves  of  the  oak,  a  cylindrical  brown  geometric  caterpillar,  its 
back  with  singular  curved  lateral  appendages,  covered  with  short,  velvety  hairs, 
changing  to  a  pale  yellowish  browner  pupa,  with  a  simple  caudal  spine,  nearly  i  an 
inch  long.     (Walsh). 

The  tnoth, — Male  antenn»  moderately  pectinated,  body  and  wings  pea  green,  the  wings 
broad,  the  hinder  pair  well  rounded,  less  angulated  than  usual,  anal  angle  square ; 
bead  and  antennse  white ;  front  of  the  head  bright  rose-colored,  except  along  the 
front  edge.  Palpi  white,  end  of  second  joint  and  under  side  of  the  third  joint  roseate. 
Both  pairs  of  wings  crossed  by  linear,  slightly- waved  white  lines.  Inner  line  on  the 
fore  wings  very  near  the  base,  regularly  curved;  outer  line  straight,  waved,  parallel 
with  outer  edge.  Costa  narrowly  edged  with  white.  Fringe  white  on  h^ih.  wings. 
Outer  side  of  the  fore  femora  green,  of  tibise  dull  red;  two  posterior  pairs  of  tibise 
white.  Abdomen  white,  green  above  at  base,  with  a  conspicuous  white  spot  at  base. 
Expanse  of  wings,  H  inches.  Ranges  from  New  England  to  the  Middle  and  Western 
states. 

•  50.  The  labge  scalloped  winded  geometer  moth. 
Stenotrachelys  approximaria  Guen^e. 

In  the  Southern  States  feeding  on  the  oak  a  large  geometer  whose  body  is  ash  gray, 
'washed  with  brown,  wiih  a  dorsal  series  of  white  lozenges,  lined  with  black  and  trav- 
ersed in  their  middle  by  a  twin,  interrupted  black  vascular  line.  Found  in  March 
and  April,  the  moth  remaining  in  the  chrysalis. 

This  caterpillar,  according  to  Abbot  (in  Guen^e),  lives  in  Georgia  on 
JSimilax  rotundifolia  and  laurifoUa^  and,  according  to  Abbot,  on  Quercus. 
This  species  is  known  to  inhabit  North  Carolina  as  well  as  Georgia. 

The  moth, — It  may  be  recognized  by  the  deeply  scalloped  wings,  and  the  large  head, 
which  is  rather  swollen  in  front.  It  is  whitish  gray,  the  wings  clear,  not  bordered 
with  brown.  The  fore  wings  with  two  distinct,  heavy,  black  lines,  the  inner  very 
near  the  base  of  the  wing,  regularly  curved,  a  little  pointed  on  the  costa.  Outer  line 
bent  at  right  angles  on  the  basal  third  of  the  first  median  vein,  the  Une  thence  going 
straight  to  the  costa,  though  zigzag  in  its  course ;  from  the  rectangular  bend,  the  Une 
follows  a  course  subparallel  to  the  median  line,  where  it  again  turns  rectangularly, 
«nding  on  the  middle  of  the  inner  edge  of  the  wing.  An  inner  reddish-brown  line  is 
parallel  and  near  it  below  the  median  vein,  and  above  passes  just  within  the  faint 
•discal  dot.  Beyond  this  line  the  wing  is  speckled  with  transverse  short,  linear  spots. 
A  scalloped  marginal,  distinct  black  line.    Expanse  of  wings,  1.90  inches. 

51.  The  two-lined  oak  geometer  moth. 

Endropia  biUnearia  Packard. 

A  geometric  caterpillar  feeding  on  the  oak;  becoming  a  chrysalis  early  in  July, 
emerging  ^  a  moth  two  weeks  later. 

The  moth. — Clear  fawn-brown  ;  wings  much  darker  and  less  spotted  than  in  the  other 
species  of  Endropia.  Body  and  wings  concolorous ;  front  edge  of  the  fore  wings  paler 
than  the  rest  of  the  wing  and  8(>otted  finely,  especially  on  the  edge,  with  brown 
»]>ecks.  Two  brown  hair-lines,  the  inner  situated  on  the  basal,  and  the  outer  on  the 
■outer  third  of  the  wing ;  the  inner  line  bent  on  the  front  edge  of  the  wing.  Outer  line 
a  little  curved  outward  in  the  middle  of  the  wing.  Half-way  between  this  line  and 
the  outer  edge  of  the  wing  is  a  dirt'use,  interrupted,  faint  grayish  band  with  a  few 
dark  scales,  often  wanting,  and  connecting  with  an  oblique  apical  patch,  also  con- 
dolorous  with  the  front  edge  of  the  wing.  Outer  edge  of  the  wing  deeply  notched, 
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the  eight  acute  points  (incloding  the  apex,  which  is  very  acute)  tipped  with  a  few 
black  scales,  the  fringe  being  whitish  between.  Beneath,  body  and  wings  ocher- 
yellow,  especially  in  the  middle  of  the  wings.  Both  wings  marked  alike  with  a  basal » 
diffuse,  broad  brown  line,  and  an  outer  much  curved  brown  hair-line.  An  outer  row 
of  dark  patches  forming  a  faint  broken  line.  An  apical,  oblique,  whitish  patch. 
Hind  edge  of  fore  wings  with  darker  spots  and  patches  than  elsewhere.  Expanse  of 
wings,  1.30-1.65  inches.  This  fine  moth  occurs  all  over  the  United  States  and  on  the 
Pacific  coast  firom  California  to  Oregon. 

52.  The  threk-toothed  oak  geometer  moth. 

£ndropia  peciinaria  Guen^e. 

Living  on  the  oak  and  other  trees  a  large  gray  measuring  worm,  transforming  to  a 
large  Endropia,  with  three  sharp  teeth  in  the  hind  wings. 

The  transfonnations  of  this  moth  have  been  observed  by  Abbot  in 
Georgia,  who  foand  it  living  on  the  oak  and  poplar  in  April.  It  changes 
to  a  chrysalis  at  the  beginning  of  May,  and  the  moth  ap]>ears  at  the 
end  of  the  same  month. 

Larva. — Pale  green,  with  the  sutures  and  sides  reddish,  a  double  angle  bordered 
with  reddish  on  the  second  segment,  another  more  salient  on  the  sixth,  and  finally 
another  on  the  tenth ;  the  fifth  has  on  each  side  a  small  pointed  tubercle.  Head  and 
feet  concolorous. 

Moth. — The  hind  wings  with  a  large  tail  and  toothed;  the  fore  wings  angular^ 
sickle^haped.  Body  and  wings  pale  whitish-ash.  Wings  thickly  covered  with  fine 
speckles.  Fore  wings  with  t  hree  lines,  the  usual  inner  and  outer  line,  and  a  third 
wavy  submarginal  hair-line.  The  two  inner  lines  distinct,  of  even  width,  a  little* 
oblique,  not  waved ;  the  innermost  line  situated  exactly  on  the  inner  third,  the  outer 
line  on  the  outer  third  of  the  wing.  F*ront  edge  of  the  fore  wings  staine<jl  with  red- 
dish on  the  end  of  the  outer  line.  Submarginal  hair-line  wavy,  sinuate,  reddish, 
situated  half-way  between  the  outer  line  and  the  edge  of  the  wing,  and  disappearing 
below  the  second  median  venule,  scalloped  between  each  venule,  much  more  distinct 
below  than  above.  On  the  hind  wings  a  single  brown  line,  and  traces  of  a  submargi- 
nal wavy  line.  Beneath,  paler  than  above,  with  the  lines  reprodneed  beneath,  and  dull 
colored ;  the  third  submarginal  line  on  both  wings  partly  obsolete,  but  clearer  than 
above ;  fringe  reddish.    Expanse  of  wings  1.50  inches.    Ranges  from  Maine  to  Missouri- 

The  parent  of  this  caterpillar,  ^yhich  is  found  in  the  United  States^ 
north  and  south,  and  west  as  far  as  Kansas,  may  be  known  by  the 
three  well-marked  teeth  on  the  apical  half  of  the  hind  wings,  by  the 
clear  border  of  the  wings,  and  the  dark  clear  lines  on  the  under  side. 

The  caterpillar  lives  in  Georgia  on  the  oak  and  other  trees,  according 
to  notes  left  after  his  death  by  Abbot,  and  is  of  a  pale  yellowish  gray, 
with  a  dorsal  lozenge-like  mark.  The  4th  segment  is  darker,  and  on 
the  back  of  the  8th,  9th,  and  10th  are  also  two  obscure  marks  bilid 
anteriorly  on  the  first,  and  carrying  a  blackish  angle,  on  each  extremity 
of  the  second.  The  head  and  feet  are  concolorous.  It  is  found  in 
Georgia  in  May  and  June,  and  the  moth  is  disclosed  towards  the  end  of 
this  last  month.  A  second  generation  enters  the  chrysalis  state  towards 
the  middle  of  July  to  appear  as  moths  in  the  beginning  of  August.  In 
the  Northern  States  the  species  is  undoubtedly  only  single-brooded. 

Besides  these  geametric  caterpillars,  that  of  Metrocampa  perlaria 
Gueu^e  should  be  looked  for  on  the  oak,  as  it«  closely  allied  European 
congener  (M.  mnrgaritaPi)  ^feed^  on  the  elm,  hornbeam,  birch,  and  oak» 
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53.  The  green  and  red  oak  span  worm. 
Metanema  quercirorai-ia  Guen^e. 
Feeding  on  the  oak,  a  pale  green  span  worm,  marked  with  red,  changing  to  a 
brownish  gray  chrysalis,  from  which  a  beantifal  sickle-winged  moth  comes. 

54.  The  leaf- rolling  weevil. 

Attelahns  hipustulatus  Fabr. 

Rolling  np  the  leaves  of  the  red,  post,  and  laurel  oak  (Q.  imMcaria)^  late  in  April, 

forming  compact,  cylindrical  cases  containing  a  single  egg;  the  case  dropping  to  the 

ground,  the  larva  after  hatching  feeding  on  the  food  around  it,  and  finally  tranaforming 

into  along-snouted  weevil.    A  second  brood  of  larvae  in  Jnly.     (Murtfeldt.) 

This  beetle  has  the  curious  habit  of  rolling  up  a  leaf,  trimming  and 
tacking  in  the  lower  ends  with  her  beak.  The  egg  is  first  deposited  near 
the  tip  of  the  leaf,  and  a  little  to  one  side ;  the  blade  of  the  leaf  is  then 
cut  through  on  both  sides  of  the  midrib,  about  an  inch  and  a  half  be- 
low; a  row  of  punctures  is  made  on  each  side  of  the  midrib  of  the  sev- 
ered portion,  which  facilitates  folding  the  leaf  together,  upper  surface 
inside,  after  which  the  folded  leaf  is  tightly  rolled  up  from  the  s^pex  to 
the  transverse  cut,  bringing  the  egg  in  the  center ;  the  concluding  oper- 
ation is  the  tucking  in  and  trimming  off  the  irregularities  of  the  ends. 
A  few  days  after  completion  the  cases,  first  observed  the  latter  part  of 
April,  drop  to  the  ground ;  by  May  15  several  larvae  hatched  and  fed  on 
the  dry  substance  of  their  nest,  and  by  the  end  of  May  they  pupate 
within  the  nest;  this  state  lasted  ^om  five  to  seven  days,  the  first 
beetles  issuing  by  June  2,  while  a  second  brood  of  larvae  may  be  found 
early  in  July.    (Murtfeldt.) 

The  larva, — Average  dorsal  length,  0.22  inch ;  diameter  on  abdominal  segments,  0.06- 
inch,  tapering  anteriorly  from  fourth  segment.  Yellowish  white ;  thoracic  segments 
slightly  depressed  on  the  back  and  smaller  beneath ;  abdominal  segments  convex 
above  and  flat  beneath,  each  one  divided  into  three  irregular  shallow  transverse  folds, 
lateral  surfaces  with  a  double  row  of  nmootb  polished  oval  tubercles,  most  symmetrical 
in  form  and  position  from  segments  4  to  11  inclusive  ;  above  the  tubercles  on  each  seg- 
ment is  a  deep  depression.  Head  horizontal,  rounded,  small,  about  half  the  diameter 
of  segment  next  behind,  into  which  it  retreats  ;  white,  the  mandibles  and  other  mouth 
parts  reddish  brown,  surrounded  by  long  hairs. 

The  pupa  is  cream  white,  0.1*2  inch  long  ;  abdominal  segments  sharply  ridged  ;  pos- 
terior extremity  terminates  in  a  pair  of  bristly  points,  white,  tipped  with  brown. 

The  beetle  is  a  small,  highly  polished  black  weevil,  with  two  large  orange-red  spots 
at  bases  of  the  wing-cover.     (Miss  Murtfeldt.) 

I  have  also  found,  May  30,  on  the  leaves  of  the  oak  near  Providence, 
the  rolls  made  by  a  species  of  Attelabus,  apparently,  but  they  were 
slenderer  than  those  of  the  Attelabus  found  upon  the  alder. 

I  have  also  found  on  the  leaves  of  the  oak  at  the  end  of  May,  near 
Providence,  Cryptorhynchus  hmgmttm  Say.  It  may  prove  to  live  at  the 
expense  of  this  tree. 

55.    The  white  blotch  oak-leaf  miner. 

Lithocolletis  hamadryadella  Clemens. 

Order  Lepidoptera  ;  family  Tineid.e. 

Making  a  whitish  blotch-like  mine  upon  the  upper  surface  of  the  leaves  of  different 
oaks,  a  minute,  flat,  homy,  footless,  active,  brownish-yellow  larva,  which  transforms 
-within  the  mine  in  a  delicate  disc-like  cocoon.     (Comstock.)  Digitized  by  VjUU^IC 


52  INSECTS   INJURIOUS    TO    FOREST   AND    SHADE    TREES. 

Several  species  of  oak  are  injured  by  this  leaf  miner,  which  ranges 
from  New  York  to  Washington.  Sometimes  each  leaf  will  contain  on 
an  average  four  or  five  miners,  and  young  shade  trees  are  thus  weakened 
by  their  attacks  in  June.  There  are  in  Washington  dve  or  six  broods  of 
moths.  The  best  remedy  is  to  collect  and  burn  the  fallen  leaves  in  the 
spring,  since  they  contain  the  worms  in  their  final  stage  before  trans- 
forming. 

The  moth  has  white  front  wings,  with  three  broad  irregular  bronze  bands  acroos 
each  one,  each  band  being  bordered  with  black  on  its  inner  side.  The  hind  wings  are 
silvery.    The  wings  expand  0.28  inch.    (Comstock.) 

56.  Brachys  cprosa  Melsheimer. 
Order  Colkoptera  j  family  Buprestid^. 

I  have  found  this  small  Buprestid  upon  the  leaves  of  the  oak  early  in 
summer  in  Maine,  and  late  in  May  near  Providence,  E.  I.  It  most  pro- 
bably mines  the  leaves  of  the  oak,  but  it«  habits  are  not  yet  known. 

(We  introduce  a  cut  of  B.  ceruginosa,  much  enlarged,  to  illustrate  a 
larva  of  this  genus.) 

57.  Fitch's  oak-leaf  miner. 
LithocoUetis  fiichella  Clemens. 

Order  Lepidoptera  ;  family  TiNEiDiE. 

Forming  a  tent-like  mine  on  the  under  surface  of  the  leaves  of  different  species  of 
•oaks,  a  minute,  nearly  cyliudrical,  white  larva.     (Comstock.) 

The  mine  is  visible  on  both  sides  of  the  leaf,  while  that 
of  L,  hamadryadella  is  to  be  seen  only  on  the  upper  side. 
The  insect  hybernates  in  the  pupa  state  within  the  leaves, 
so  that  the  same  general  remedy  of  gathering  and  burning 
the  leaves  will  apply  to  this  as  to  the  preceding  leaf-miner. 

Ths  moth  has  pale  reddish  saffron  fore  wings,  with  a  slight  brassy  hne. 
Along  the  front  edge  (cost a)  are  live  silvery- white  costal  streaks ;  on  the 
inner  margin  are  two  conspicuous  silvery  dorsal  streaks,  while  the  hind 
wings  are  grayish  fuscous.     (Comstock.) 

58.  The  oak-leaf  phylloxera. 

Fk;.  13 -Larva  Phylloxera  rileyl  Lichtenstein. 

o  f    Brachys 

From^PaclT      Forming  a  yellow  circular  spDt  on  the  underside  of  the  leaf,  but  show- 
anl.  ing  plainly  above,  of  the  white  and  post  oak  ;  the  species  of  smaU  aize 

and  unusually  slender,  and  with  long  tubercles  in  the  pupa.    (Riley.) 

^  IXJURING  THE   SEED   (ACORNS). 

59.  The  acorn  worm. 

Balaninus  rectus  Say. 

Order  Coleoptera  ;  family  Curcuuonid.e. 

A  grub  like  the  chestnut  borer,  boring  into  the  acorns  and  transforming  into  a  simi- 
lar beetle,  which  is  ^'easily  distinguished  from  B,  nas'cus  b|yij|]j^  finer,  more  rectilinear 
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Toetram,  and  it  always  differs  from  B.  naeicus  in  having  no  bands  or  rtftop,  the  elytra 
being  uniformly  spotted,  as  in  sparsus  Schoen.    This  is 
the  species  I  breed  from  acorns,  and  I  believe  it  also  in- 
fests hazel-nuts. "    (Riley. ) 

60.  The  acorn  moth. 


Holooeera  glanduUlla  Kiley. 

Order  Lepidoptera  ;  family  Tineu>.e. 

Occupying  the  deserted  holes  of  the  acorn  weevil,  a    ^  ^      a 

narrow-winged  moth  which  ^  drops  an  egg  in  the  hole,  yiq.  14.-Aconi  weevil.  BaUni* 
from  which  hatches  a  slender  grayish  white  or  yellowish       nua  rectua.— After  Riley, 
worm  with  16  legs  and  blue  black  dorsal  marks,  with  a  light  brown  conical  shield  and 

dusky  anal  plate.  The  moth  with 
silvery-gray  fore  wings,  marked  with 
dull  reddish ;  two  distinct  dark  dis- 
cal  spots;  a  pale  transverse  stripe 
across  the  basal  third  of  wing,  slight- 
ly bent  inwards  at  the  middle ;  this 
stripe  is  well  relieved  behind  by  a 
dark  shade,  which  generally  extends 
from  the  bend  to  the  costa  above  the 

discal  spots,  forming  a  more  or  less 
Fig.  15. — Acorn  moth  (f.)  ;   a,  6,  acorns  containinji:  the  ,ii„+i„«j.  +«:«„«,,i««  aV»«^^  ;«  ♦i*^  «« 
worm;  c,  front  end  of  the  worm;  dand  e,  side  and  top  distinct  triangular  shade  m  the  an- 
▼iew  of  a  segment— After  Rilej.  terior  middle  portion  of  the  wing. 

Hind  wings  brownish  gray.    Expanse  of  wings,  0.50-0.80  inch.     (Riley.) 

The  following  insects  are  also  known  to  prey  upon  the  oak  : 


Lepidoptera. 


61. 
62. 
63. 
64. 
65. 
66. 
67. 


70. 
71. 
72. 
73. 
74. 
76. 

76. 

77. 


The  banded  hair  streak  butterfly.    Theclacalamtts  (Httbner). 

Red  spotted  purple  butterfly.    Bmilarchia  aMyanax  (Fabr.). 

Viceroy  butterfly.    Basilarchia  archippus  (Cramer). 

Tiger  swallow-tail.    Papilio  glaucus  Linn. 

Sleepy  dusky- wing  butterfly.    Thanaos  brizo  Bard  &  Leconte. 

Juvenal's  dusky- wing.     Thanaos  ennim  Scudd.  Burgiss. 

The  oak  tussock  moth.    Halesidota  tessellaris.  Basswood  (Walsh). 

The  hickory  tussock  moth.    JT.  caryce  Harris. 

Clinton's  tussock  moth.    Parorgyia  clintonii  G.  &  R.  (Coquillet  in 

Can.  Ent.,  xii,  44). 
The  lo  moth.    Hyperchiria  io  (Fabr.). 
The  Maia  moth.    Eucronia  maia  (Drury). 
Heterocampa  pulverea  G.  &  R.    (French,  Can.  Ent,  xii,  88.) 
The  oak  slug  worm.    Euclea  monitor  Packard. 
Euclea  querceti  (H.  Sch.). 
Euclea  quercioola  (H.  Sch.).     Allied  to  these  is  Calhchlora  Moris 

H.  Sch.,  Fig.  16,  the  larva  of  which  may  be  found  on  the  oak. 
Edema  albifrom  (Gm.-Abb.).    (Harris'  Correspondence,  p.  304.) 
Nadata  gibbosa  (Gm.-Abb.)  ?    (Harris'  Correspondence,  p.  308.) 
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78.  Orgyia  guloao  H.  Edwards.    (Edwards  in  Papilio,  I,  p.  61.) 

79.  Catocala  coccinata  Grote.    (Coquillet  in  Papilio,  I,  p.  56.) 

80.  Nematocampa  Jilamentaria  Guen^e.    (Figured  in  Packard's  Guide. 

81.  Therina  endropiaria  Packard.    (Goodell,  Can.  Ent,  xi,  194.) 

82.  Ddkruma  pallida  Com&tock. 

83.  Oak-leaf  Tortrix.    Argyrolepia  quercifoliana  Fitch,  5th  Eep.,  p.  826. 
^^^>.      •^^^  84.  Pailocorsis  quercicella  Clemens. 
^^^^yAd^^^v  85.  Bla^tobasis  coccivorella  Chambers. 

^^^H|HM|^   86.  Exartema  inornatana  Clemens. 
^^^^|j^  The  following  Tineidas  are  said  by  Chambers  to  live 

rio.i6j-ciiUochiorachio-  q,^  various  spccics  of  oak : 

Leaf-miners  of  the  upper  surface. 

87.  Lithocolletis  cineinnatiella  Chamb.    Yellowish  blotch  mine. 
SS.  Lithocolletis  hamadryadella  Clem.    Whitish  blotch  mine. 

89.  Lithocolletis  tuliferella  Clem.      ^  Mines  as  to  form  somewhat  like  the 

90.  Lithocolletis  bifasciella  Chamb.  •      track  made  by  a  drop  of  water. 

91.  Lithocolletis  hicolorella  Chamb.    Yellowish  blotch  mine,  like  that  of 

L.  ulniella  in  elm. 

92.  LitliocolletisunifasciellaChsLmh.  \  Irregular  yellowish  blotch  mines, 

93.  Lithocolletis  bethaneellaChshuib.    >  smaller  than  that  of  oinettiYiatiaUa, 

94.  Lithocolletis  castanewella  Chamb  )  and  usually  in  red  or  black  oaks 

95.  Tischeria  zelleriella  Clem. 

96.  Tischeria pruinoseella  Chamb. 

97.  Tischeria  castaneccella  Chamb. 

98.  Tischeria  badiiella  Chamb. 

99.  Tischeria  quercivorella  Chamb. 

100.  Tischeria  quercitella  Clem. 

101.  Tischeria  citrinipennella  Clem. 

102.  Tischeria  complanoides  Frey  &  Boll.    (Doubtful  species.) 

103.  Tischeria  concolor  Zeller.    (Food  plant  uncertain.) 

104.  Tischeria  tinctoriella  Chamb. 

105.  Nepticulaplatea  Clem.  ^  Imago  unknown.   Larvae  of  bothin crooked, 

106.  Nepticulaauguinella.    i     linear  mines. 

107.  Nepticula  quercipulchella  Cham.      \ 

108.  Xepticula  quercicostanella  Cbamb.  >  Larv^ae  in  crooked,  linear  mines. 

109.  Nepticula  saginella  Clem.  ) 

110.  Coriscium  sp.    Imago  unknown. 

111.  Coleophora  qmrciella  Clem.    Imago  unknown.    Larva  lies  in  a  case, 

which  it  attaches  to  the  leaves. 

112.  Catastega  timidella  Clem.    Imago  unknown. 

Leaf  miners  of  the  under  surface. 

113.  Lithocolletis  quercitorum  Frey  &  Boll.  )  rr.     x.p 

-III    T'^i.      17  ^-  !•*  i  77    f^^  f  Tentiform  mines. 

114.  Lithocolletis  Jitchella  Clem.  y 
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115.  Lithocolletis  baaistrigella  Olem. 

116.  Lithocolletis  ceriferella  Clem. 

117.  Lithocolletis  qtiercipulchelld  Chamb. 

118.  Lithocolletis  quercialbella  Chamb. 

119.  Lithocolletis  fuscoeostella  Chamb. 

120.  Lithocolletis  albmiotella  Chamb. 

121.  Lithocolletis  obstrictella  Clem. 

122.  Lithocolletis  hageni  Frey  &  Boll. 

123.  Lithocolletis  argentijimbriella  Clem.       \ 

124.  Lithocolletis  intermedia  Frey  &  Boll.    Doubtfal  species. 

125.  Lithocolletis  mirifica  Frey  &  Boll.    Doabtfnl  species. 

126.  Ornix  quercifoliella  Chamb.    Under  edge  of  leaf  turned  down. 

127.  Coriscium  albanotella  Chamb.    Large  tentiform  mine. 

The  following  species  either  roll,  fold,  or  sew  the  leaves  together: 

128.  Ypsolophus  querciella  Chamb. 
120.  Gelechia  querciella  Chamb. 

130.  Gelechia  quercinigrwella  Chamb. 

131.  Gelechia  querdvorella  Chamb. 

132.  Gelechia  quercifoliella  Chamb. 

133.  Oryptolechia  quercicella  Clem. 

134.  Machimia  tentorilerella  Clem.    Larva  in  a  web. 
The  following  species  feed  in  galls : 

135.  Ypsolophus  querdpomonella  Chamb. 

136.  Gelechia  gallcegenitella  Olem. 

137.  Hamadryas  bassettella  Clem. 

Coleoptera. 

138.  Synchroa  punctata  !Newman.  "  They  live  in  rotten  oak  stumps, 
thriving  best  in  the  white.  The  pupa  requires  about  one  week  to 
perfect  itself."    (Horn.) 

139.  Centronopus  calcaratus  Fabr.  ^'Inhabits  black  oak  stumps.  It 
remains  in  pupa  two  weeks.''    (Horn.) 

140.  Centronopus  anthracinus  Knoch.  May  be  taken  in  company  with 
the  preceding  species.    (Horn.) 

141.  Acanthoderes  ^-gibbus  Say.   Bores  in  dead  twigs  of  oak.'  (Schwarz.) 

142.  Bostrichvsbicornis^^h.  Under  bark  of  white  oak  i)osts.  (McBride.) 
14*3.  Elaphidion  atomarium  (Drury),  according  to  Schwarz,  bores  in  dry 

twigs  of  Quercus  virem  in  Florida.    (Eiley.) 

144.  jEJZop^irf/onwwcronrtfMwiFabr.,  with  the  preceding.  (Schwarz,  in  Ei- 

ley.) 

145.  Elaphidion  parallelum  Newman.    Boring  in  oak,  etc.    (Riley.) 

146.  Tragidlon  fulvipenne  Say.    Bores  in  oak.    (Riley.) 

147.  Arhopalus  fulminans  Fabr.    Red  oak.    (Fitch  &  Hadge.) 

148.  Leptura  zebra  Olivier.    The  larva  and  pupa  inhabit  the  black  oak. 

(Dr.  Horn.) 
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149.  The  Dominican  case-bearer,  Coscinoptera  dominicana  (Fabr.),  ac- 

cording to  Eiley. 

150.  Mordella  S-punctata  Fabr.    Found  in  old  oak  stamps.    (Riley.) 

Hymenopteea. 

List  of  the  species  of  North  American  Cynipidce  which  live  on  the  various 
sp^es  of  oak^  by  R.  Osten  SacJcen,  1865. 

LIVING-  ON  THE  WfllTB  AND  CHESTNUT  OAKS- 

151.  Cynips  strobilana  O.  S. 

152.  Cynips  globulus  Fitch. 

153.  Cynips  centricola  O.  8. 

154.  Cynips  tubicola  O.  8. 

155.  Cynips  clavula  Bassett. 

156.  Cynips  (Andricus)  seminator  Harris. 

157.  Cynips  {Andricus)  petiolicola  Bassett. 

158.  Cynips  {Andricus)  fusiformis  O.  S. 

159.  Cynips  {Andricus)  fuiilis  O.  S. 

160.  Cynips  {Andricus)  papillata  O.  S. 

161.  Cynips  {Andricus)  flocci  Walsh. 

162.  Cynips  {Teras)  pezoniachoides  O.  S. 

163.  Cynips  {Teras)  forticornis  Walsh. 

164.  Cynips  {Teras)  hirta  Bassett. 
166.  Cynips  {Teras)  fulvicollis  Fitch. 

166.  Cynips  {Teras)  nigricollis. 

167.  Cynips  {Biorhiza)  nigra  Fitch. 

168.  Cynips  nov.  gen.  (allied  to  Spathegaster  Hartig). 

169.  Cynips  irregularis  O.  S. 

170.  Cynips  mqjalis  Bassett. 

171.  Cynips  batatus  Bassett. 

172.  Cynips  verrucarum  O.  S. 

LIVING  IN  THE  BED,  BLACK,  AND  WILLOW  OAKS. 

173.  Cynips  (nov.  gen.)  spongifica  O.  8.  (C.  aciculata  O.  8.,  and  C  oonflu- 

ens  Harris). 

174.  Cynips  (nov.  gen.)  quereus-eooeinew  O.  8. 

175.  Cynips  (nov.  gen.)  inanis  O.  8.  (0.  confluens  Fitch,  not  Harris). 

176.  Cynips  (nov.  gen.)  coelebs  O.  S. 

177.  Cynips  (nov.  gen.)  ilicifoliw  Bassett. 

178.  Cynips  (nov.  gen.)  singularis  Bassett. 

179.  Cynips  (nov.  gen.)  ostensackenii  Bassett. 

180.  Cynips  (nov.  gen.)formosa  Bassett. 

181.  Cynips  (nov.  gen.)  sculpta  Bassett. 
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GROUPS  WHICH  WILL  PERHAPS  CONSTITUTE  AS  MANY  GENERA. 

The  following  species  may  belong  to  new  genera : 

182.  Q.pheUoaO.S. 

183.  simili^  Bassett. 

•  •    •    •    • 

184.  Q.  nigrce  O.  S. 

185.  tumifica  O.  S. 

186.  nodesta  O.  S. 

•  •    •    •    • 

187.  operator  O.  8. 

•  •    •    •    • 

188.  ventricosa  Bassett. 

•  •    •    •    • 

189.  cornigera  O.  S. 

•  •     •    •     • 

190.  punctata  Bassett. 

191.  podagr(e  Walsh. 

192.  scitula  Bassett. 

•  #    •    •    • 

193.  Q.  palmtris  O,  S. 

The  following  additional  species  of  Cynips  living  on  the  oak  have  been 
described  by  Mr.  H.  F.  Bassett.  (Canadian  Entomologist,  Vol.  XIII,. 
p.  92.) 

194.  Cynips  tenuicornu.    Arizona. 

195.  Cynips  bella,    Arizona. 

196.  Cynips  minuta.    On  Qaercus  alba.    Connecticut. 

197.  Cynips  vesicula.    On  Quercus  alba.    Connecticut. 

198.  Cynips  paitoni.    On  Quercus  alba.    Connecticut. 

199.  Cynips  polita.    On  Quercus  obtusiloba.    l^ew  Jersey,  Maryland. 

200.  Cynips  rugosa.    On  Quercus  prinoides.    Connecticut. 

201.  Cynips  cicatriculu.    On  Quercus  alba.    Connecticut. 

202.  Cynips  capsula.    On  Quercus  bicolor.    Connecticut. 

203.  Cynips  afflnis.    On  Quercus  prinoides.    Connecticut. 

204.  Cynips  gemula.    On  Quercus  prinoides.    Connecticut. 

205.  Cynips  pigra.    On  Quercus  tinctoria.    Connecticut. 

206.  Cynips  ignota.    On  Quercus  bicolor.    Connecticut. 

207.  Cynips  papula.    On  Quercus  rubra  and  Q.  tinctoria.    Connecticut^ 

208.  Cynips  noonosa.    On  Quercus  bicolor.    Connecticut. 

209.  Cynips  corrugis.    On  Quercus  prinoides.    Connecticut. 

210.  Cynips  cinerosa,    Texas. 

211.  Cynips  fioccosa.    On  Quercus  bicolor.    Ohio. 

212.  Cynips  coxii.    On  Quercus  sp.    Arizona. 

213.  Cynips  suttonii  Bassett.    California. 

214.  Cynips  batatoides  Ashmead.    Live  oak  in  Florida. 
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INSECTS  IVJXIEIOUS  TO  THE  ELM. 


AFFECTING  THE  TRUNK. 


1.  The  common  elm-tree  borer. 

Saperda  tridentala  Olivier. 

Order  Coleoptera;  family  CERAMBYCiDiE. 

Perforating  and  loosening  the  bark  and  furrowing  the  snrface  of  the  wood  with 
their  irregular  tracks,  flat  white  longicorn  borers,  changing  to  beetles  in  June  and 
-July ;  the  beetles  flat,  dark  brown,  with  a  longitudinal  three-toothed  red  stripe  on 
the  outer  edge  of  each  wing-cover. 

This  is  the  most  destructive  borer  of  the  elm  in  the  Northern  and 
Eastern  States,  often  killing  the  trees  by  the  wholesale.  Great  num- 
bers of  the  larvte  of  different  sizes  have  been  found  boring  in  the  inner 
bark  and  also  furrowing  with  their  irregular  tracks  the  surface  of  the 
wood,  the  latter  being,  as  it  were,  tattooed  with  sinuous  grooves,  and  the 
ijree  completely  girdled  by  them  in  some  places.  The  elms  on  Boston 
Common  have  in  former  years  been  killed  by  this  borer,  and  valuable 
trees,  we  have  been  informed,  have  been  killed  by  them  in  Morristown, 
N.  J.  Fitch  remarks  that  it  consumes  the  inner  bark  of  the  slippery 
elm  ( Ulmm  fulva),  especially  in  dead  and  decaying  trees.  According 
to  him,  "  the  beetle  deposits  its  eggs  upon  the  bark  in  June,  and  the 
young  larvae  therefrom  nearly  complete  their  growth  before  winter,  and 
^oon  after  warm  weather  arrives  the  following  spring  they  pass  into 
their  pupa  state.''  We  have  found  the  larvae  in  abundance  in  the  early 
spring  in  Providence  in  old  dead  elms. 

Th^  larva. — White,  subcylindrical,  a  little  flattened,  with  the  lateral  fold  ot  the 
body  rather  prominent  j  end  of  the  body  flattened,  pbtuse,  and  nearly  as  wide  at  the 

end  as  at  the  first  abdominal  ring.  The  head  is  one- 
half  as  wide  as  the  prothoracic  ring,  being  rather  large. 
The  prothoracic  segment,  or  that  next  to  the  head,  is 
transversely  oblong,  being  about  twice  as  broad  aa 
long ;  there  is  a  pale  dorsal  corneous  transversely  ob- 
long shield,  being  about  two^thirds  as  long  as  wide, 
and  nearly  as  long  as  the  four  succeeding  segments ; 
this  plate  is  smooth,  except  on  the  posterior  half,  which 
is  rough,  with  the  front  edge  irregular  and  not  extend- 
ing far  down  the  sides.    Fine  hairs  arise  from  the  front 

F.O.  i7.-Larva(fromUfe)im7;iult  '^S"  "'"^  "'^^  "^  *>»<>  P'**«'  •"d  simUar  hairs  are  scat- 
of  the  elm-tree  borer.— F  r  o  m  tered  over  the  body  and  especially  around  the  end.  On 
Packard.  ^^^  upper  side  of  each  segment  is  a  transversely  oblong 

ovate  roughened  area,  with  the  front  edge  slightly  convex,  and  behind  slightly  arcn- 
ate.  On  the  under  side  of  each  segment  are  similar  rough  horny  plates,  but  arcuate 
in  front,  with  the  hiuder  edge  straight. 

It  differs  from  the  larva  of  Saperda  vestita  Say  in  the  shorter  body,  which  is  broader, 

more  hairy,  with  the  tip  of  the  abdomen  flatter  and  more  hairy.    The  prothoracic  ijeg- 

:nient  is  broader  and  flatter,  and  the  rough  portion  of  the  dorsal  plates  is  larger  and 

less  transversely  ovate.    The  structure  of  the  head  shows  that  itn  generic  distinctnoaa 
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firom  SapercUif  originally  insisted  on  by  Malsant,  may  be  well  founded,  as  the  head  is 
smaller  and  flatter,  the  clypeus  being  twice  as  large,  and  the  labmm  broad  and  short, 
while  in  Saperda  veatita  it  is  longer  than  broad.  The  mandibles  are  much  longer  and 
fllenderer,  and  the  antennse  are  much  smaller  than  in  Saperda  vesHta, 

The  beetle  is  a  rather  flat-bodied,  dark-brown  beetle,  with  a  rusty-red  curved  line 
behind  the  eyes,  two  stripes  on  the  thorax,  and  with  a  long  red  stripe  on  the  outer 
edge  of  each  wing-cover,  with  three  long  points  projecting  inwards ;  0.50  inch  in 
length. 

2.  The  la.teral  saperda-borer. 

Saperda  lateralis  Fabricius. 
Order  Coleoptera;  family  CERAMBYCiDiE. 
Mining  the  inner  bark  of  dead  trees  and  logs  of  the  common  elm,  a  grub  very  sim- 
ilar to  the  foregoing,  and  about  the  1st  of  June  producing  a  similar  beetle,  but  differ- 
ing in  wanting  the  transverse  teeth  or  points  arising  from  the  marginal  stripe  on  the 
wing-covers.    ( Fitch. ) 

3.  The  six-banded  dryobius. 

Dryobius  sex-faeciatua  Say. 
Order  Coleoptera;  family  CERAMBi^ciDiE. 
A  similar  but  larger  grub  than  that  of  Saperda  tridentatay  but  found  with  it,  pro- 
ducing a  black  beetle  of  nearly  similar  form,  with  the  edge  of  the  thorax  yellow,  and 
also  its  scQtel,  with  four  yellow  equidistant  oblique  bands  on  its  wing-covers,  the 
last  one  situated  at  the  tip.  Length  0.70  inch.  (Fitch.)  It  also  occurs  on  the  beech 
according  to  C.  G.  Siemens. 

4.  The  elm  bark-borer. 
Tomicus  (Phloiotribus)  liminarU  Harris. 
Order  Coleoptera;  family  Scolytidae. 
Making  small  perforations  like  pinholes,  appearing  in  the  bark,  especially  of  dis- 
eased elms,  from  which,  in  August  and  September,  issues  a  minute  cylimdrical  bark- 
beetle  of  a  dark-brown  color ;  its  wing-covers  with  deeply  impressed  punctured  fur- 
rows and  short  hairs ;  its  thorax  also  punctured.    Length  0.10  or  less.    (Harris.) 

5.  The  dark  elm  bark-borer. 
Hyleainus  opaculus  Leconte. 

€jiving  under  the  dry  bark  of  the  elm  and  ash  trees,  a  stout  pitchy-black  timber 
beetle.     (Riley.) 

The  beetle,— Stout,  opaque, 
when  mature  of  a  uniform  pice- 
ous-black  color.  Head  punctu- 
late,  not  narrow  in  front,  without 
transverse  impressions  in  front 
of  the  eyes.  Epistoma  (Fig.  IB,  b) 
truncate  or  very  slightly  and 
broadly  emarginate.  Labnim 
visible.  Antennal  club  very 
large,  oblong-oval,  the  first  two 
joints  shining  and  pubescent  ____^ 
only  at    apex.      Thorax    wider         ai^  ^ 

than  long,  very  densely  punctate ;  ^'''  18— The  dark  elm  bark-borer— After  Riley, 

pubescence  moderately  thick  and  short.  Elytral  stritp  (Fig.  18,  d)  evidently  impressed 
and  regularly,  coarsely  punctate ;  interstices  very  distinct,  each  with  a  regular  row  o^ 
small  tubercles,  which  become  more  acute  toward  the  apex  and  the  sides.  Pubescence 
very  coarse  and  phort.    Tibiie  (Fig.  18,  e)  hardly  dentate.     CRiley's  Rep.  Ent.  Dep.  Ag. 

1879,  p.  45.    The  other  figures  illustrate  H,  trifoUi.)  C^OOqIc 
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6.  The  short-uxed  dularius. 

Dularias  brerilineus  Say. 

Order  Coleoptera;  family  Cera3IBYCID^. 

Boring  iu  partly  dead  or  dry  elms,  the  larva  of  a  pretty  longicorn,  with  deep  pur- 
plish-blue wing-covers  with  three  short  white  lines  in  the  middle. 

This  beetle  was  first  bred  from  the  dry  wood  of  the  elm  by  Riley^ 
the  larvse  occurring  in  Ohio.  It  was  also  known,  by  the  late  Mr.  G.  D. 
Smith,  to  inhabit  this  tree,  probably  in  the  vicinity  of  Boston ;  it  was 

noticed  in  oar  2d  Mass.  Report, 
p.  18.  Mr.  George  Hunt  has  ob- 
served this  beetle  on  the  bark  of 
an  elm  at  Plymouth,  N.  H.,  in 
the  middle  of  July,  inserting  its. 
eggs  in  the  crevices  of  the  bark. 
It  is  a  singular-looking  beetle, 
with  a  round,  flattened  protho- 
rax,  and  wing-covers  contracted 
in  the  middle,  and  not  covering 
the  tip  of  the  abdomen,  while 
the  thighs  are  unusually  swollen. 
The  antennae  are  about  two- 
thirds  the  length  of  the  body, 
flattened  towards  the  end,  and 

Fig.  19.-Elm.treeborer-From  Packard.  somCWhat    SCrratC.        The    bodj 

above  is  velvety  black,  and  brown-black  beneath.  The  head  is  black 
and  coarsely  punctured,  and  the  prothorax  is  covered  with  short,  dense, 
black  hairs,  like  velvet.  The  wing-covers  are  Prussian  blue  in  color, 
bent,  corrugated,  with  an  interrupted  ridge  just  outside  of  the  middle  of 
each  cover.  They  are  covered  with  fine,  black  hairs,  bent  over.  There 
is  a  pair  of  parallel,  short  honey-yellow  lines  in  the  middle  of  ea<5h 
wing-cover,  with  a  third  one  a  little  in  front,  making  in  all  six  streaks. 
The  legs  and  feet  are  black.  It  is  a  little  over  eight-tenths  of  an  inch 
in  length. 

6.  NeoclytM  erythrocephalus  Fahricins. 

Order  Coleoptera;  family  Cerambycid-s:. 

Boring  in  dead  elms  in  Michigan  (Huhhard) ;  also  raised  from  hickory- wood  (Horn). 

7.  The  tree  cricket. 

CEoanthus  niveus  Serrille. 

Order  Orthoptera;  family  Gryllid^. 

Boring  into  the  corky  hark  of  the  elm  in  the  Southern  States,  inserting  its  eggs 
irregularly,  not  in  regular  series  as  when  it  oviposits  in  the  stems  of  the  hlackheiry-y 
ra^pherry,  grape,  &c. ;  a  slender  pale-green  cricket,  with  white  wings  and  a  large 
ovipositor;  the  males  shrilling  loudly. 


Digitized  by  VjOOQIC 


INSECTS    INJURIOUS    TO    THE   ELM. 


61 


The  eggs  of  the  tree  cricket  begin  to  develop  as  soon  as  they  are  laid 
in  the  early  antunin,  and  the  embryo  partially  develops,  so  that  the 
rudinieutary    limbs    may 
be    seen,  as  well  as  the 
mouthparts;    the    insect 

completes    its    develop-  p^„     21.-Female    tree.cricket, 

ment  in  the  early  part  of  size—After  Harriii. 

the  following  summer,  appearing  early  in  August. 


natural 


Fig.  20.— Male  tree- 
cricket.— After  Har- 
ris. 


affecting  the  leaves. 

8.  The  canker  worm. 

Anisopteryr  vertiata  Peck. 

Order  Lepidoptera  ;  family  PHALEXiDiE. 

Very  iDJarious  to  the  elm  in  the  Eastern  States,  stripping  the  trees;  a  dark-striped 
tBeasuring  worm  varying  in  color  to  pale  green,  transforming  from  the  middle  to  the  last 
of  June  in  the  earth  to  a  pupa,  some  appearing  in  the  autumn  but  most  abundantly  in 
March ;  the  female  grub-like,  the  male  winged. 

Originally  confined,  as  an  injurious  insect,  to  Kew  England,  it  is  now 
destructive  in  the  Western  States  (Illinois  and  Missouri),  and  must 
originally  have  occurred  all  over  the  United  States  east  of  the  Missis- 
sippi, as  I  have  received  it  from  Texas. 


"^^ 


Fig.  23.— a  female  canker-worm  moth;  6,  male;  c, 
antennie  joints  of  female ;  d ,  one  of  female  abdomi- 
inal  segments ;  «,  ovipositor. — After  Riley. 


Ii^o.  22.— Canker  worm :  6,  e^i?:  c, 
side;  d.  back ofa segment.— A fter 
Biley. 


About  the  1st  of  May,  at  the  time  when  the  leaves  of  the  apple  are 
unfolding,  the  young  canker  worms  break  through  the  eggs,  which  have 
been  laid  earlier  in  the  season,  in  March  and  April,  in  patches  on  the 
bark  of  the  trunk  and  limbs.  They  may  be  soon  found  clustering  on 
the  terminal  buds  and  partly  unfolded  leaves,  and  are  then  about  a  line 
in  length,  and  not  much  thicker  than  a  bit  of  thick  thread.  Fortunately, 
owing  to  the  want  of  wings,  the  female  is  exceedingly  sedentary,  and 
year  after  year  the  apple  and  elm  trees  of  particular  orchards  and  towns 
are  defoliated  and  turned  brown,  while  adjoining  orchards  and  towns 
scarcely  suffer.  By  the  20th  of  June,  in  Essex  County,  Massachusetts, 
the  orchards  or  shades  elms  infested  by  them  look  as  if  a  fire  had  run 
through  them.  At  that  date  the  worms  are  fully  fed,  and  they  then 
<lescend  to  the  ground,  letting  themselves  down  by  a  silken  thread.  At 
this  time  I  have  destroyed  thousands  by  jarring  the  tree  and  collecting 
those  which  fall  down.    I  have  watched  old  and  young  robins  busily 
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engaged  in  eating  them,  and  from  the  number  of  toads  in  my  garden^ 
gathered  under  the  trees,  I  feel  confident  that  they  eat  multitudes  of 
them. 

The  worms  at  once  enter  the  ground,  change  to  chrysalids  several 
inches  below  the  surface,  near  the  trunk  of  the  tree,  and  there  remain 
until  the  early  days  of  March  and  April,  when  the  wingless  females 
ascend  the  trees,  and  the  winged  males  may  be  seen  fluttering  about. 

I  took  pains  one  spring,  in  the  middle  of  April,  to  count  the  number 
of  these  moths  on  my  apple  trees,  fourteen  in  number,  averaging  fix)m 
six  to  seven  inches  in  thickness,  besides  three  elms.  They  were  more 
abundant  on  the  apple  trees  than  on  the  elms.  But  on  those  seventeen 
trees  there  were  counted,  adhering  mostly  to  the  tarred  paper,  one  thou- 
sand males  and  two  hundred  females.  The  spring  of  1875  was  cold  and 
backward,  and  few  moths  were  seen  before  this  date.  From  these  data 
we  can  ascertain  approximately  the  relative  numerical  proportions 
between  the  sexes,  which  seems  to  approximate  five  males  to  one  female. 

The  species  I  have  referred  to  is  the  spring  moth,  the  Anisopteryxvernata 
of  Peck,  but  not  of  Harris.  A.  autumnata  is  m];ich  less  abundant 
in  the  adult  condition,  and  only  appears  in  the  autumn.  The  wings  are 
thicker  than  those  of  vernata,  and  the  caterpillar  has  an  additional 
pair  of  prop  legs,  though  so  short  as  to  be  useless.  I  find  that  most  of 
the  damage  is  done  by  the  caterpillars  of  verniUi.  On  June  15,  1875^ 
I  collected  five  hundred  and  fifty-seven  caterpillars  from  the  apple  trees 
in  my  garden.  Of  these,  five  hundred  and  twenty  were  vernataj  and 
twenty-seven  were  the  young  of  the  autumn  species.  Peck,  in  his 
account  published  in  1795,  states  that  vernata  does  the  principal  dam- 
age. 

Remedies, — The  use  of  printer's  ink  laid  on  tarred  paper  is  the  cheap- 
est, though  the  ink  should  be  applied  every  day  or  two.  The  use  of 
tin  troughs  of  oil  surrounding  the  tree  is  almost  sure  to  stop  the  ascent 
of  the  females,  while  wooden  troughs  of  oil  built  around  the  bottom  of 
the  trunk  is  almost  equally  efficacious.  Care  and  attention,  and,  above 
all,  co-operation  among  those  suffering  from  these  worms  will  enable  us 
to  check  their  ravages. 

9.  'UnKNOWX  MEA8URIXG  WORM. 

Feeding  on  the  leaves  May  30  and  June  1,  at  Providence,  a  reddish-green  obscurely 
striped  larva,  much  like  the  canker  worm  In  form  and  size,  but  a  little  stouter. 

10.  The  elm  span-worm. 

Eugonia  subsignaria  (Htibner). 

Order  Lepidoptera  ;  family  PHAL.i:xiD.E. 

Hatching  from  the  eggs  as  soon  as  the  leaves  unfold  and  living  unobserved  for  a 
week  or  two  on  young  shoots  in  the  tree  top*,  measuring  or  span  worms,  resembling 
the  twigs  of  the  elm  in  color,  with  a  large  red  head,  and  the  terminal  ring  of  the  body 
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bright  red ;  pupating  towards  the  end  of  June,  and  during  July  and  August  transform- 
ing into  a  snow-white  moth. 

This  insect  is  widely  spread.    I  have  I 
observed  it  in  the  forests  of  Northern 
Maine  in  August,  and  it  is  common  in 
the  Middle  States.     It  is  very  destruc- 
tive to  the  elms  in  Xew  York  City  and 
Philadelphia,  though  not  known  to  be 
destructive  in  the  country.     The  moth 
may  at  once  be  recognized  by  the  snow-  I 
whit«  body  and  wings,  the  anterior  pair  y^^  .^ _ei^  Bpanworm  moth,  natural 
being  angular   and   the   hinder  pair  size— After  Packard. 

slightly  notched.    It  is,  according  to  Fitch,  still  more  destructive  to 
the  linden  than  to  the  elm. 

11.  The  no\t:mber  moth. 

Epirrita  dihiUita  (HUbner). 

Order  Lepidoptera  ;  family  Phal^nid^. 

Feeding  on  the  leaves  in  spring ;  a  dirty-green  measure-worm,  beneath  paler  bluish 
white,  its  breathing  pores  forming  a  row  of  orange-red  dots  along  each  side,  where  is 
sometimes  also  a  yellow  line ;  entering  the  ground  in  summer,  the  moth  appearing  in 
November.     (Fitch.) 

In  our  monograph  of  the  Phal^vnidw  we  had  overlooked  the  fact  that 
Fitch  had  observed  this  moth  in  "New  York,  flying  slowly  in  forests  in 
November.  It  ai>pears  to  be  more  abundant  in  subarctic  regions  than 
in  New  England,  as  we  have  received  numerous  specimens  of  it  from 
Newfoundland,  and  it  has  also  been  obtained  in  Labrador.  It  is  proba- 
ble that  it  will  rarely  occur  in  injurious  numbers  on  elm  trees  in  New 
England.  In  Europe,  according  to  Newman,  "  it  feeds  on  white-thorn^ 
blackthorn,  horn-beam,  sloe,  oak,  and  almost  every  forest  tree,  and  is 
full-fed  in  June."  Our  species  in  Jiritish  America,  probably  like  E,  cam- 
bricaria,  will  be  found  feeding  on  the  mountain  ash,  a  common  tree  in 
Labrador  and  Newfoundland. 

The  moth. — A  much  larger  species  than  E,  cambricaria,  which  is  more  common,  and 
which  also  occurs  in  Northern  Europe.  It  may  always  be  distinguished  from  the 
other  species  of  the  genus  by  the  simple  not  pectinated  male  antennie.  The  body  and 
wings  are  pale  ash-gray ;  fore  wings  with  eight  well-defined  sinuous  or  scalloped 
blackish  lines,  most  distinct  on  the  costa  and  veins;  the  basal  line  is  heavy,  and  bent 
rectangularly  between  the  subcostal  and  median  veins  ;  the  next  line,  rather  remote 
from  the  basal,  curves  inward  on  the  subcostal  vein,  and  outward  on  the  median- 
space  ;  the  two  lines  beyond  are  approximate,  but  less  sinuous  ;  the  fourth  line  from 
the  base  of  the  wings  is  broad,  diffuse,  twice  as  broad  on  the  costa  as  the  three  others ; 
beyond  this  line  is  a  clear  median  space,  in  the  middle  of  which  is  the  distinct  discal 
dot ;  beyond  are  four  more  or  less  distinct  lines,  of  which  the  outer  (or  submarginale 
is  most  distinct  and  regularly  scalloped  ;  a  marginal  row  of  twin  black  dots ;  friug. 
whitish.  Hind  wings  with  traces  of  four  scalloped  lines,  the  marginal  one  the  heaviest 
Expanse  of  wiugs,  l.OU  inches. 
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12.  The  elm  galeruca. 

Galeruca  calmariensis  (Linnaeus). 

Order  Coleoptera  ;  family  Chrysomelidje. 

Thick,  cylindrical,  blackish,  six-footed  grubs,  often  wholly  defoliating  the  trees, 
^nd  changing  into  an  oblong  oval  beetle  a  quarter  of  an  inch  long,  of  a  grayish  yellow 
•«olor,  with  three  small  black  spots  on  the  prothorax,  a  broad  black  stripe  on  the  oater 
«dg6  of  its  wing-covers,  and  a  small  oblong  spot  near  their  base.    (Fitch.) 

13.  The  ladder  chrysoatela. 

Chrysomela  scalane  (Le  Conte). 

Order  Coleoptera  ;  family  Chrysomelid^. 

Feeding  on  the  leaves  throughout  the  season,  a  shining,  hemispherical,  bottle-green 
beetle,  with  silvery-white  wing-covers,  on  which  are  several  bottle-green  spots,  and  a 
broad  jagged  stripe  on  their  suture  ;  its  wings  rose-red  and  its  antennae  and  legs 
misty  yellow.  Length,  0.30  to  0.40.  More  common  on  willows,  and  especially  the  alder. 
The  larva  is  thick  and  fleshy,  with  a  row  of  black  spiracles  along  the  side  of  the  body 
«nd  a  dark  pro  thoracic  shield. 

14.  The  American  cimbex  saw-fly. 

Cimbex  americana  (Leach). 

Order  Hy^enoptera  j  araily  TfENTHREDixiDiE. 

A  cylindrical,  glaucous,  yellowish- white  worm,  coiled  and  marked  like  a  snail's  shell, 
having  a  broad  black  line  along  the  back ;  when  disturbed  ejecting  a  watery  fluid 
from  pores  situated  above  the  spiracles ;  transforming  into  the  largest  species  of  saw- 
fly  we  have,  with  stoutly-knobbed  antennae ;  appearing  early  in  summer.  It  also  feeds 
on  the  birch,  linden,  and  willow. 

15.  The  antiopa  butterfly. 

Vanessa  anUopa  (Linnaeus). 

Order  Lepidoptera  j  family  Papilionid^. 

Sometimes  occurring  on  the  elm,  but  more  common  on  the  willow  ;  a  stoutly-spined 
caterpillar,  with  a  black  body  spotted  minutely  with  white,  with  a  row  of  eight  dark 
brick-red  spots  on  the  back ;  changing  to  a  dark  brown  chrysalis,  with  large  tawny 
spots  around  the  tubercles  on  the  back.  The  butterfly  purplish  brown  above,  with  a 
broad  buff-yellow  border  in  which  is  a  row  of  pale  blue  spots.  Flying  from  March 
till  June,  and  again  from  the  middle  of  August  until  late  autumn. 

16.  The  great  elm -leaf  beetle. 

Monooesia  coryli  (Say). 

Order  Coleoptera  ;  family  Chrysomklid.e. 

Occasionally  destructive  to  the  red  or  slippery  elm  in  the  Middle  States ;  a  pale  yel- 
lowish beetle  more  than  half  an  inch  long,  with  the  wing-covers  twice  spotted  with 
blue ;  laying  its  yellow  eggs  in  a  cluster  on  the  under  side  of  the  leaf  in  June,  the 
grub  appearing  a  week  later,  being  brown  or  yellowish  brown,  and  eating  the  leares 
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into  rags ;  towards  the  eod  of  July  or  early  in  August  entering  the  ground,  forming  an 
oval  cavity  a  few  inches  below  the  surface ;  assuming  the  pupa  state  a  week  before 
they  appear  as  beetles  in  June.    (Riley.) 


Fig.  25.— The  great  elm-leaf  beetle,    a,  b,  eggs ;  d,  larva ;  g,  h,  head  andjmouth  parts  of  the  same ;  i, 
pupa ;  j,  beetle.— After  Riley.* 

15.  The  interrogation  butterfly. 
Grapta  interrogationU  (Fabricius). 
Injuring  the  foliage  of  the  elm  as  well  as  linden  tree  and  hop- vine,  a  caterpillar,  with 
reddish  black,  bilobed  head,  and  black  body  covered  thickly  with  streaks  and  dots 

*This  and  several  other  cats  have  been  loaned  by  the  permission  of  the  Hon.  George  B.  Loring, 
Commissioner  of  Agricultnre. 
5BIL 
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of  yellowish  white,  transforming  into  our  largest  species  of  Grapta,  and  marked  on. 

the  under  side  of  the  dull  hind  wings  with  a  golden  semicolon. 

The  larva  is  an  inch  and  a  quarter  long.    The  head  is  reddish  blaek,  flat  in  front  and 

somewhat  hilobed,  each  lobe  tipped  with  a  tubercle  emitting  five  single  black  pointed 

spines.  It  is  covered  with  many  small 
white  and  several  blackish  tubercles.  The 
body  is  cylindrical,  black,  thickly  covered 
with  streaks  and  dots  of  yellowish  white ; 
the  second  segment  is  without  spines,  but 
with  a  row  of  yellowish  tubercles  in  their 
place ;  the  third  segment  has  four  branch- 
ing spines,  all  black,  with  a  spot  of  dark 
yellow  at  their  base;  and  on  the  fourth 
segment  are  four  spines,  as  there  are  on  all 
the  others,  excepting  the  terminal,  which 
Fio.  26.  GrapU  progne.-From  Packard.  ^^  ^^^  ^^^^  ^^^  posterior  to  the  other. 

The  spines  are  yellow,  with  blackish  branches,  excepting  the  terminal  pair,  which  la 
black;  and  there  is  a  row  of  reddish  ones  on  each  side.  The  under  surface  is  yellow- 
ish gray,  darker  on  the  anterior  segments,  with  a  central  line  of  blackish,  and  many 
small,  black  dots.    (Saunders.) 

The  chrysalis  is  ash  brown,  with  the  head  deeply  notched  ;  and  there  are  eight  sil. 
very  spots  on  the  back.    The  chrysalis  state  lasts  from  twelve  to  fourteen  days. 

16.  The  silver- c  grapta. 
Grapta  progne  (Cramer). 

Late  in  June,  eating  the  leaves,  a  more  common  spiny  caterpillar  than  the  preceding^ 
being  white  mottled  with  gray,  the  butterfly  smaller  than  the  foregoing  and  marked 
with  a  reversed  silver  c  or  comma  in  the  middle  of  the  hinder  wings ;  but  one  brood 
of  butterflies  appearing  in  July. 

The  larva  is  gray,  mottled  with  whitish ;  head  white,  with  two  black  prickles.  The 
two  upper  long-branched  prickles  upon  the  second  ring  black ;  no  spines  on  the  pro- 
thoracic  segments;  those  on  the  succeeding  rings  white,  tipped  with  black;  their 
branches  white,  toward  the  forward  end  of  the  body  becoming  more  and  more  tipped 
with  black.    (Fitch.) 

17.  The  comma  butterfly. 
Grapiu  camma  (Harris). 

Another  caterpillar  closely  resembling  that  of  G.  progne,  but  differing  in  being  of  a 
brownish-red  color  in  front  and  white  or  pale  yellow  behind. 

The  half-grown  larva  is  black,  with  a  yellowish  stripe  along  the  side  from  the  third 
segment  to  the  tail,  and  with  yellow  stripes  across  the  back,  and  spots  of  the  same 
color  at  the  base  of  the  dorsal  spines,  which  are  yellow,  tipped  with  black.  The 
mature  caterpillar  is  white,  mottled  or  striped  with  gray  or  ashen,  and  with  red 
spiracles  (W.  H.  Edwards).  It  differs  from  the  larva  of  (?.  progne  in  its  brownish-red 
face,  and  in  being  more  yellowish  on  the  abdominal  segments. 

The  chrysalis  is  brownish-gray  or  white,  variegated  with  pale  brown  and  ornamented 
with  gold  on  the  tubercles. 

The  hutterfly  differs  from  the  Progne  in  the  hind  wings  having  a  black  spot  on  their 
center,  as  well  as  two  others  toward  their  base,  and  on  their  under  sides  a  central  ail- 
very  curved  mark  like  the  letter  o.  Expanse  of  wings  about  two  inches.  It  appears 
in  May,  and  a  second  brood  in  July,  August,  and  September.  This  caterpillar  is  more 
common  on  the  currant  and  hop. 
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18.  The  four-horned  sphinx  caterpillar. 

Ceratomia  quadrioomia  (Harris). 

Order  Lepidoptera  ;  family  Sphingid^. 

Occasionally  eating  the  leaves,  a  stout  green  worm  with  a  large  horn  on  its  tail  and 

four  shorter  horns  just  behind  the  head,  and  seven  oblique  white  lines  on  each  side 

of  the  body. 

This  worm  not  unusually  occurs  from  Maine  southward  on  the  elm, 
becoming  fully  fed  early  in  September,  when  it  descends  into  the  ground 
and  pupates,  the  moth  appearing  the  following  May  and  June.  I  have 
taken  it  in  Maine  as  early  as  May  24.  The  moth  is  a  large  broad- winged 
sphinx,  with  gray  or  ashen  body  and  wings,  the  anterior  pair  with  a 
large  white  dot  near  the  front  edge. 

19.  The  fall  web  worm. 

Hyphantria  iextor  (Harris). 

Order  Lepidoptera;  family  Bombycid-«. 

Disfiguring  in  August  and  early  in  September  the  branches  of  the  elm  with  their 

unsightly  webs  in  which  they  live  sociaUy;  slender,  greenish-yeUow  caterpiUars,  dotted 

with  blacky  with  rather  sparse,  silken,  whitish  hairs,  and  transforming  into  a  pure 

white  moth. 

The  fall  web  worm  should  not  be  confounded  with  the  American  tent 
caterpillar,  being  about  half  the  size  of  the  latter,  and  appearing  late 
in  summer,  when  the  tent  caterpil- 
lar has  disappeared.  It  is  abund- 
ant and  unwearying  in  its  attacks 
on  different  fruit  and  shade  trees. 
It  is  omnivorous  in  it«  taste  and 
one  of  the  most  abundant  pests  In 
the  Southern  as  weU  as  l^orthern 
States,  being  abundant  in  Maine, 
and  ranks  with  the  canker-worm  as 
a  general  nuisance.    The  webs  can 

\.  J    V.      I-        J         I-      XV  ^^'  27.— Fall  web  worm  (a) ;  6,  papa  (a  very  poor 

be  removed  by  hand  or  by  the  use  figure);  c,  image-After  BUey. 

of  mops  dipped  in  a  solution  of  carbolic  acid  or  kerosene  oil ;  or  the 
branch  with  the  web  may  be  cut  off.  It  occurs  on  fruit  trees,  as  well  as 
the  hickory,  black  walnut,  and  sometimes  the  oak. 

The  larva  when  young  is  pale  yellow,  with  the  hairs  qujte  sparse,  and  with  two  rows 
of  black  marks  along  the  body ;  the  head  is  black. 

When  fuUy  grown  it  is  pale  yellowish  or  greenish,  with  a  broad  dusky  stripe  along 
the  back  and  a  yeUow  stripe  along  the  sides.  It  is  hairy,  the  rather  long  whitish  hairs 
springing  from  black  and  orange-yellow  warts.  It  is  very  variable  as  to  depth  of 
coloring  and  markings. 

The  moth  is  stout-bodied  and  entirely  white.  The  female  deposits  her  eggs  in  a 
cluster  on  a  leaf  generaUy  near  the  end  of  a  branch,  the  eggs  hatching  during  the 
months  of  June,  July,  and  August,  earlier  or  later,  according  to  the  latitude.  Each 
worm  begins  spinning  the  moment  it  is  bom,  and  by  their  united  effort  they  soon  cover 
the  leaf  with  a  web,  under  which  they  feed  in  company,  devouring  only  the  pulpy 
parts  of  the  leaf.    (Riley.) 
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20.  The  elm  gall- louse. 

Colopha  ulmicola  (Fitch). 

Order  Hemiptera  ;  family  Aphid je. 

Making  in  June  a  large  excrescence  like  a  cock's  comb  on  the  upper  side  of  the  leaf, 
the  gall  about  an  inch  long  and  a  quarter  of  an  inch  high,  compressed,  and  its  sides 
TTrinkled  perpendicularly,  with  its  summit  irregularly  gashed  and  toothed,  of  a  paler 
green  color  than  the  leaf  and  more  or  less  red  on  the  side  exposed  to  the  sun ;  opening 
on  the  under  side  of  the  leaf  by  a  long  slit-like  orifice ;  inside  wrinkled  perpendicularly 
into  deep  plaits  and  occupied  by  one  female  and  a  number  of  her  young,  which  are 
minute  oval  yellowish  white  lice  0.02  inch  long,  with  blackish  legs;  the  female  more 
or  less  coated  with  white  meal  on  her  back,  0.07  long,  oval  and  pale  yellow,  with 
blackish  legs  and  antennae.    By  midsummer  the  galls  dry  up.    (Fitch.) 

21.  The  wooly  elm-tree  louse. 

ErioBoma  Bileyi  (Thomas). 

Order  Hemiptera  ;  family  Aphid js. 

Clustering  on  the  limbs  and  trunks  of  the  white  elm,  causing  a  knotty  unnatural 
growth  of  the  wood,  small  aphides  covered  with  an  intense  white  wool-like  substance, 
the  limbs  at  a  distance  appearing  like  snow.    (Riley. ) 

In  niinois  and  Missoari,  late  in  May  and  in  June,  the  white  elms  in  the 
larger  cities  are  apt  to  become  infested  with  these  conspicnons  and 
carious  insects.  Eiley  finds  that  by  washing  with  a  weak  solution  of 
cresylic  acid  soap  they  will  be  instantly  killed. 

The  adult  is  dark  blue,  the  wings  clear,  three  times  as  long  as  wide, 
and  more  pointed  at  the  ends  than  in  U,  pyri.  Costal  and  subcostal 
Tcins,  and  that  bounding  the  stigma  behind  robust  s^nd  black.  Length 
to  tip  of  closed  wings,  exclusive  of  antennae,  0.12  inch. 

The  young  lice  are  narrower  and  usually  lighter  colored  than  the 
adults,  varying  from  flesh  to  various  shades  of  blue  and  purple.    (Biley.) 

The  following  insects  also  prey  on  the  elm : 

Hemipteba. 

22.  Common  elm  aphis.    ScMzmieura  americana  (Eiley). 

23.  Yellow  elm  louse.    Callipterus  ulmicola  Thomas.    (VJLLi,  111). 

COLEOPTEBA. 

24.  The  grape-vine  flea  beetle.    Oraptodera  chalybea  Uliger. 

25.  The  goldsmith  beetle.     Ootalpa  lanigera  (Linn.).  ^ 

26.  Magdalis  armicollis  Say.    (Inhabits  the  elm,  Lebaron.,  4th  Bep). 

Lepidopteba. 

27.  Anthaxia  viridicomis  Say.    (Psyche  II,  40.) 
2S.  Synchroa  punctata  Newman.    (Psyche  11,  40.) 

28.  The  American  silk  worm,  Telea  polyphemus  Hiibner. 

29.  The  Emperor  moth,  Hyperchiria  io  (Fabricius). 
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31.  The  vaporer-inoth  caterpillar,  Orgyia  leucostigma  Sm.-Abb. 

32.  Toli^e  velleda  (Stoll). 

33.  Acronyda  ulmi  Harris.    (Corr.  312.) 

34.  Paraphia  unipunctaria  (Haworth). 

35.  Metanema  quercivoraria  Guen6e. 

36.  Nephopteryx  undulatella  Clemens. 

37.  Nephopteryx f  ulmiarrosorella  Gl^mQnB^. 

38.  Bactraf  argutana  Gl.  (also  on  sumach,  witch-hazel,  and  black-thorn)* 

39.  Lithocolletis  argentinotella  Clem.    Larva  makes  a  tentiform  mine  in 

the  under  side  of  the  leaves ;  rarely  in  the  upper  side.    (Chambers.) 

40.  Lithocolletis  ulmella  Chamb.    Larva  makes  a  flat  mine  in  the  upper 

side  of  the  leaf.    (Chambers.) 

41.  Argyresthia  amterella  Zeller.    This  moth,  "I  am  convinced,  feeds  in 

some  way  on  it;  and  in  latter  May  and  in  June  the  imago  may  be 
found  about  the  trees."    (Chambers.) 
Hymenopteba. 

42.  The  horn-tail  borer,  Tremex  columba  (Linn.). 

43.  Elm  saw-fly,  Cinibex  americana  var.     Gimbex  laportei. 

IVSECTS  IVJURIOUS  TO  THE  HICKORT. 

{Carya  alba  and  tomentosa.) 

INJURING  THE  TRUNK  AND  BRANCHES. 
1.  Tub  common  hickory  borer. 
Goes  tigrinus  (De  Qeer). 
Order  Coleoptera;  family  Cerambtcid^. 
Boring  large  holes  lengthwise  in  the  solid  wood,  a  cream-colored  grab,  with  the  first 
segment  behind  the  head  flattened,  pale  tawny-yellowish,  changing  to  a  papa  in  ita 
barrow,  and  in  sunmier  appearing  as  a  long-homed  brown  beetle  an  inch  long,  cov- 
ered with  a  close  gray  pubescence,  the  wing-covers  with  a  broad  dark  brown  band 
beyond  their  middle  and  another  on  their  base,  the  thorax  with  an  erect  blant  spine 
on  each  side ;  the  antennae  pale  yellowish,  with  their  first  joint  dark  brown.    (Fitch.) 

This  is  perhaps  the  most  common  borer  in  the  hickory  and  walnut  in 
the  Northern  States.  According  to  Fitch  the  young  worm  lives  at  first 
upon  the  soft  outer  layers  of  the  sap-wood,  mining  a  shallow  cavity  all 
around  the  orifice  in  the  bark,  and  the  bark  dies  and  turns  black  as  far 
as  this  burrow  extends.  Its  jaws  having  at  length  become  sufficiently 
strong,  it  gnaws  its  way  into  the  solid  wood  from  the  upper  part  of  its 
burrow  under  the  bark,  boring  obliquely  inward  and  upward,  all  the 
lower  part  of  its  burrow  being  commonly  packed  with  its  sawdust-like 
chips.  Finally,  having  completed  its  growth,  it  extends  the  upper  end 
of  its  burrow  outward  again  to  the  bark. 

2.  The  beautiful  hickory  boreb. 

Goes  pulcher  (Haldeman). 

Similar  to  the  preceding.  ''Scarce,  bnt  a  few  are  foand  every  season  in  the  shag- 
bark  and  pignnt  hickory,  June  and  July."  (Dr.  T.  Hadge,  Buffalo,  N.  Y.,  Amer* 
Ent.,  iii,  p.  270.)  Digitized  by  VjUU^IC 
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3.  The  belted  chion. 

Chion  cinctus  (Dniry). 

Order  Coleoptera  ;  family  CERAMBYCiDiE. 

A  worm  like  the  preceding  and  with  similar  habits,  forming  long  galleries  in  the  trunk 
in  the  direction  of  the  fibers  of  the  wood,  producing  a  more  flattened 
long-homed  beetle  from  two-thirds  to  a  little  over  an  inch  long,  of 
a  hazel-brown  color,  with  a  short  dull  straw-yellow  band  placed 
obliquely  forward  of  the  middle  of  each  wing-cover,  and  with  a 
small  sharp  spine  on  each  side  of  the  prothorax,  and  two  slender 
ones  on  the  tips  of  each  wing-cover ;  the  antennsB  of  the  males 
more  than  twice  the  length  of  the  body.     (Harris.) 

4.  The  discoid al  saperda. 

^^'  ^'CM^  ^*^  Saperda  disoaidea  (Fabricius). 

Order  Coleoptera  ;  family  Cerambycid^. 

A  similar  but  much  smaller  worm  than  the  foregoing,  changing  to  a  cylindrical 
long-homed  beetle  of  a  black  or  blackish-brown  color,  clothed  with  ash-gray  pubes- 
cence which  is  less  dense  above  and  commonly  forms  three  gray  stripes  upon  the  thorax^ 
and  a  band  or  crescent  upon  the  middle  of  the  wing-covers,  its  legs  yellow  or  reddish. 
Length  0.40  to  0.60  inch.    (Fitch. ) 

5.  The  common  hickory  borer. 

Cyllenepicta  Drury. 

Boring  in  the  trunk  of  the  hickory,  a  whitish  worm,  one-half  an  inch  long,  the 
beetle  appearing  in  June.    (See  Locust-tree  borer.) 

We  have  received  this  insect  in  all  its  stages  from  Mr.  H.  Gillman,  of 
Detroit,  who  several  years  ago  foond  several  of  them  in  a  hickory  log^ 
March  10th.  From  these  living  specimens  the  following  description 
was  drawn  up : 

Larva, — Body  thick ;  mouth-parts  black ;  head  reddish  behind  the  antenna.  Pro- 
thoracic  segment  (first  behind  the  head)  large  and  broad,  being  one-half  as  long  as 
broad;  flat  and  broad  »bove,  the  upper  surface  being  lower  than  that  of  the  sao* 
ceeding  segment ;  the  anterior  edge  thickened,  being  slightly  corneous ;  a  mesial 
deeply  impressed  line,  especially  on  the  hinder  two-thirds,  where  it  becomes  a 
broad,  deep  angular  furrow,  dividing  the  tergum  into  two  quadrant-shaped 
halves;  the  outer  edge  of  the  segment  rises  above  the  flattened  tergal  portion* 
which  is  sparsely  covered  with  hairs;  the  latter  thicker  along  the  sides  of  the 

body.  The  body  contracts  in  width  behind  the  4th 
abdominal  segment ;  the  upper  side  of  each  of  the 
first  six  abdominal  segments  (corresponding  to  those 
segments  in  the  beetle)  is  raised  into  blister-like 
swellings,  especially  on  the  5th  and  6th  segments, 
which  are  much  narrower  than  the  four  preceding 
segments.    These  dorsal  swellings  are  smooth  and 

no.  30.-Common  hickory  borer ;  male,  ^^®  ^^°^  ^®  ^^^'      Abdominal  segments  7-9  con- 

nat  size ;  a,  larva ;  h,  pnpa.— From  vex  above,  not  swollen,  and  the  abdomen  is  narrow- 

*^  est  between  the  5th  and  6th  segments.    A  pair  of 

large  spiracles  on  the  mesothoracic  segment,  and  a  pair  on  each  of  the  first  eight 

abdominal  segments. 
AntenncB  3-jointed ;  the  two  basal  joints  being  of  the  same  length ;  the  basal  one 

being  one-third  stouter  than  the  2d;  the  3d  joint  filiform,  and  one-half  as  long  as  the 
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2d  joint,  and  ending  in  two  or  three  hairs.  The  thin  membranons  labram  is  divided 
into  two  parts,  the  basal  solid,  the  terminal  portion  forming  a  moveable  flap,  overlap- 
ping and  reaching  nearly  to  the  end  of  the  mandibles  when  closed;  the  basal  portion 
is  shorter  than  broad,  being  broadly  trapezoidal  and  smooth ;  the  outer  division  is 
broader  than  long,  the  edges  being  rounded,  so  that  it  is  almost  broadly 
ovate  (transversely)  and  smooth,  covered  with  long  hairs.  It  is  pale 
membranous,  of  a  testaceous  hue.  Mandibles  black,  very  thick  and 
stout,  with  obtuse,  rounded  edges ;  they  are  almost  as  long  as  the  base 
is  broad.  Maxillae  membranous,  flattened;  maxillary  palpi  2-jointed. 
Labium  membranous,  with  a  transverse  chitinous  band  near  the  inser- 
tion of  the  2-jointed  palpi^  both  joints  short ;  second  one-half  as  thick 
as  the  first;  edge  hairy,  the  hairs  reaching  to  the  ends  of  the  palpi. 
Length  of  body  0.50  inch;  breadth  of  prothoracic  segment,  4.2™™; 
breadth  of  head,  3.2™™. 

Fig.  31  represents  a  larva  which  probably  preys  on  the 
young  of  this  and  other  hickory  insects,  as  it  is  not  uncom- 
irion  under  tEe  bark  of  the  hickory  in  Massachusetts.  It  belongs  to  the 
family  I/itiduUdw. 

6.  The  hickory  twig  girdler. 

Ondderes  oingulaius  (Say). 
Order  Coleoptera  ;  family  Cerambycid^. 
Girdling  and  occasionally  cutting  off  the  twigs  and  branches,  a  thick-bodied,  Ion - 
gicom,  dark  gray  beetle  O.GO^inch  long,  with  its  wing-covers  sprinkled  over  with  faint 
tawny  yellow  dots. 

This  singular  beetle,   which 

inhabits  the  Eastern  United 

States,  appears  in  Pennsylvania 

from  the  middle  of  August  until 

the  middle  of  September.    Fig. 

32  represents  the  beetle  and  the 

incision  it  makes,  and  Fig.  33, 

from  a  drawing  sent  us  by  the 

late  Prof.  Haldeman,  shows  how 
the  beetle  may 
injure  several 
adjoining  twigs. 
The  editors  of 
the  American 
Entomologist  (I, 
p.  76)  state  that 
they  have  count- 
ed in  a  persim- 
mon branch  not 
more  than  two 
feet    long,    as  ^ 

^t^'^ir^-li  ^^^^   ^   ^ig^tno.33.-Treecntbythetwlgglrdlep.-FromH.yden'8 
tor  Hilly.  eggs,  placed  one  Report. 

under  each  successive  side-shoot,  while  they  have  found  seven  eggs  all 
crowded  together  in  a  small  hickory  branch  only  three  inches  long^j  JRrof. 
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Haldeman  states  that  <<  both  sexes  are  rather  rare,  particularly  the  male, 

which  is  rather  smaller  than  the  female,  but  with  longer  antennae.    The 

female  makes  perforations  (Fig.  32,  b)  in  the  branches  of  the  tree  upon 

which  she  lives,  which  are  from  half  an  inch  to  a  quarter  of  an  inch 

thick,  in  which  she  deposits  her  eggs  (one  of  which  is  represented  of 

the  natural  size  at  Fig.  32,  e).    She  then  proceeds  to  gnaw  a  groove,  of 

about  a  tenth  of  an  inch  wide  and  deep,  around  the  branch  and  below 

the  place  where  the  eggs  are  deposited,  so  that  the  exterior  portion  dies 

and  the  larva  feeds  upon  the  dead  wood.''    In  the  case  noticed  by  Prof. 

Haldeman,  the  tree  attacked  was  the  shag-bark  hickory  {Carya  alba) 

and  the  incisions  were  so  shallow  as  not  to  break  off  until  after  the 

larva  had  matured  within  it,  or  nearly  a  year  after  the  girdling.    But  in 

most  of  the  cases  observed  by  Messrs.  Walsh  and  Riley  upon  pear  and 

persimmon  trees,  "the  twig  was  girdled  so  deeply  that  it  broke  off  and 

fell  to  the  ground  with  the  first  wind,  and  while  the  eggs  that  had  been 

laid  in  it  by  the  mother-beetle  were  still  unhatched.    Even  in  a  girdled 

hickory  twig  0.35  inch  in  diameter,  which  we  have  now  lying  before  us, 

but  a  third  part  of  its  diameter  is  left  in  the  middle  ungnawed  away,  so 

that  in  spite  of  the  superior  toughness  of  this  timber  the  twig  could 

scarcely  have  stood  a  high  wind  without  breaking  off  and  falling  to  the 

ground." 

7.  The  slbnder-footed  Dysphaga. 

Dysphaga  tenuipes  (Haldeman). 

A  small  grub,  in  the  dead  limb  and  twigs,  prodacing  in  May  a  small  black  longi- 
corn  beetle  with  rough  wing-covers  but  half  as  long  as  the  abdomen  and  tinged  with 
paler  yellowish  at  their  bases,  its  head  having  a  furrow  in  the  middle  and  its  thorax 
cylindrical.    Length  0.25  inch.     (Htch). 

8.  The  lurid  Dicerca. 

IHcerca  lurida  (Fabricius). 

Order  Coleoptera;  family  Buprestid.e. 

Boring  in  the  trunks  and  limbs  of  the  pig-nnt  hickory,  a  flat-headed  grub  of  a  yel- 
lowish-white color,  changing  to  a  flattened,  hard-shelled  beetle  with  short  slender 
antennse,  of  a  lurid  dull  brassy  color  above,  and  bright  copper  beneath,  with  the  wing- 
covers  lengthened  into  diverging  ob];u8e  points. 

The  l^rva  is  of  a  yellowish- white  color,  very  long,  narrow,  and  depressed  in  form, 
but  abruptly  widened  near  the  anterior  extremity.  The  head  is  brownish,  smaU,  and 
sunk  in  the  fore  part  of  the  first  segment;  the  upper  jaws  are  provided  with  three 
teeth,  and  are  of  a  black  color;  and  the  antennas  are  very  short.  The  segment  which 
receives  the  head  is  short  and  transverse ;  next  to  it  is  a  large  oval  segment,  broader 
than  long,  and  depressed  or  flattened  above  and  beneath.  Behind  this,  the  segments 
are  very  much  narrowed  and  become  gradually  longer ;  but  are  still  flattened,  to  the 
last,  which  is  terminated  by  a  rounded  tubercle  or  wart.  There  are  no  legs,  nor  any 
apparatus  which  can  serve  as  such,  except  two  small  warts  on  the  under  side  of  the 
second  segment  from  the  thorax.    (Harris.) 

The  beetle  is  of  a  lurid  or  dull  brassy  color  above,  bright  copper  beneath,  and  thickly 
punctured  aU  over ;  there  are  numerous  irregular  impressed  lines,  and  several  narrow 
elevated  black  spots  on  the  wing-covers,  the  tips  of  each  of  which  ends  with  two  little 
points.    Length  0.60-0.80  inch. 
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9.  Stenosphenus  notattu  (Olivier). 
Order  Coleoptbra;  family  Cerambycid^. 
Boring  iu  the  hickory  tree,  a  specimen  having  been  ont  from  a  hickory  tree  in  March. 
(C.  V.  Riley,  Amer.  Ent.,  vol.  iii,  p.  239.) 

10.  Neoclyius  eryihrocephalus  (Fabrlcins). 
Order  Coleoptera;  family  Cerambycid^. 
Boring  in  hickory  wood ;  nothing  farther  known  regarding  its  habits. 
This  beetle  has  been  raised  from  hickory  wood  by  Dr.  G.  H.  Horn. 
(Proceedings  of  the  Entomological  Society  of  Philadelphia,  vol.  1,  p. 
29.)    It  has  also  been  found  boring  in  a  dead  elm  by  Mr.  H.  G.  Hubbard, 
of  Detroit,  Mich.,  and  a  gravid  female  was  found  near  the  root  of  a  rose- 
bush in  Washington,  D.  C.    (Eiley). 

11.  Darcasehema  nigrum  (Say). 
Order  Coleoptera;  family  CERAMBYCiDiE. 
Bores  in  the  hickory,  according  to  Dr.  F.  Hodge,  Buffalo,  N.  Y. 

12.  The  hickory  bark-borer. 
Scolytus  A'Spinoene  (Say.) 
Order  Coleoptera;  family  Scolytidj!:. 
Undermining  the  bark  and  making  long  slender  tracks  radiating  from  a  primary 
larger  vertical  chamber ;  a  white  footless  grub,  becoming  a  small  cylindrical  weevil* 
like  beetle. 

This  very  destructive  bark- 
borer  affects  the  bitter-nut, 
shell-bark, pig-nut  hickory  and 
probably  the  pecan  {Gary a 
oUvw/ormis).  According  to 
Riley  the  beetle  issues  the 
latter  part  of  June  and  early 
part  of  July.  "Both  sexes 
bore  into  the  tree — the  male 
for  food,  and  the  female  mostly 
for  the  purpose  of  laying  her 
eggs.  In  thus  entering  the 
tree  they  bore  slantingly  and 
upward,  and  do  not  confine 
themselves  to  the  trunk,  but 
penetrate  the  small  branches 
and  even  the  twigs.  The  en- 
trance to  the  twig  is  usually 
made  at  the  axil  of  a  bud  or 
leaf,  and  the  channel  often 
causes  the  leaf  to  wither  and 
drop  or  the  twig  to  die  or  break  off. 

"  The  female,  in  depositing,  confines  herself  to  the  trunk  or  larger 
limbs,  placing  her  eggs  each  side  of  a  vertical  chamber,  as  described  by 
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Mr.  Bryant.*  Here  she  frequently  dies,  and  her  remains  may  be  found 
long  after  her  progeny  have  commenced  working.  The  larvae  bore  their 
cylindrical  channels,  at  first,  transversely  and  diverging  (Fig.  34, 1),  but 
afterwards  lengthwise  along  the  bark  (Fig.  34,  2),  always  crowding  the 
widening  burrows  with  their  powdery  excrement,  which  is  of  the  same 
color  as  the  bark.  The  full-grown  larva  (Fig.  34,  4,  natural  size  and  en- 
larged) is  soft,  yellowish  and  without  traces  of  legs.  The  head  is  slightly 
darker,  with  brown  jaws,  and  the  stigmata  so  pale  that  they  are  with 
difficulty  discerned.  It  remains  torpid  in  the  winter,  and  transforms  to 
the  pupa  state  about  the  end  of  the  following  May.  The  pupa  (Fig.  34, 
6)  is  smooth  and  unarmed,  and  shows  no  sexual  diflPerences.  The  "per- 
feet  beetle  issues  through  a  hole  made  direct  from  the  sap-wood,  and  a 
badly  infested  tree  looks  as  though  it  had  been  peppered  with  No.  8  shot. 
The  sexes  differ  widely  from  each  other,  the  male  having  spines  on  the 
truncated  portion  of  the  abdomen,  not  possessed  by  the  female.  The 
eggs  are  deposited  during  the  months  of  August  and  September,  and 
the  transformations  are  effected  within  one  year,  as  no  larvae  will  be 
found  remaining  in  the  tree  the  latter  part  of  July. 

Two  ichneumon  parasites,  according  to  Riley,  prey  upon  this  insect, 
and  after  killing  the  grub  spin  little  pale  cocoons.  They  are  l^athius 
trifasciatua  Riley,  and  Bracon  scolytivorus  Cresson. 

The  beetle. — Male  entirely  black,  or  black  with  brown  wing-covers ;  the  head  above 
flat,  concave  towards  tip;  thorax  very  little  longer  than  wide,  and  narrowing  in 
front  bat  slightly.  Elytra  with  about  10  strisB  confused  at  the  sides,  but  regular 
above,  and  composed  of  small,  deep,  approximate  punctures ;  interstitial  spaces  with 
a  single  row  of  minute  and  nearly  obsolete  punctures.  The  female  differs  in  having 
the  head  rather  shorter,  more  rounded,  less  hairy,  and  the  venter  unarmed.  Length 
0.15-0.20  inch.    (Riley.) 

13.  Sinoxylon  Ixuilare  (Say). 

Order  Colkoptera;  family  PxiNiDiB. 

Inhabits  hickory  wood,  in  which  it  bores  to  a  considerable  depth,  preferring  the 
hard  central  wood.  Its  borings  are  very  fine,  and  firmly  compressed.  After  full 
development  is  attained  it  makes  its  way  out  almost  at  a  right  angle  and  emerges 
through  a  circular  opening  in  the  bark  of  the  hickory.    (Horn.) 

14.  Rbd-shouldered  apatb. 

Apate  hasilaris  (Say). 

Order  Coleoptera;  family  Scolytid^. 

Boring  deep,  small,  straight  holes  to  the  heart  of  the  tree,  which  is  entirely  killed  by 
this  insect,  and  transforming  at  the  bottom  of  the  hole. 

The  heeile  is  deep  black  and  punctured  all  over ;  thorax  very  convex  and  rough  in 
front;  the  wing-covers  not  excavated  at  the  tip,  but  sloping  downward  very  snd- 

*  The  mode  of  operation  appears  to  be  as  follows :  Boring  through  the  bark,  the  insect  forms  a  ver- 
tical chamber  next  to  the  wood,  from  half  an  inch  to  an  inch  in  length,  on  each  side  of  which  it  depoe- 
its  its  eggs,  varying  in  number  fVom  twenty  to  forty  or  fifty  in  all.  The  larvse,  when  hatched,  feed 
on  the  inner  bark,  each  one  following  a  separate  track,  which  is  marked  distinctly  on  the  wood.  Some 
trees  contain  them  in  such  numbers  that  the  bark  is  almost  entirely  separated  from  the  wood.  In 
many  cases  the  upper  part  of  the  tree  is  killed  a  year  or  two  before  the  lower  partis  attacked.  ( Riley *8 
Pifth  Annual  Report  Iivj.  Ins.  Missouri,  p.  104. 
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dfinly  behind,  as  if  obliquely  out  off,  the  outer  edge  of  the  cut  portion  armed  with 
three  little  teeth  on  each  wing-cover,  and  on  the  base  or  shoulders  a  large  red  spot 
0.20  inch  in  length.     (Harris. ) 

The  following  Coleoptera  are  also  said  by  Dr.  J.  L.  Leconte  to  affect 
the  tranks  and  branches  of  the  common  hickory  {Carya  tomentosa),* 

15.  Lyctus  striatus  Melsheimer.    Family  Bitomxd^. 

16.  Anihaxia  viridifrons  Gory.    Appeared  April  10.    Family  Bupres* 

TID^. 

17.  Agriltts  egenus.    April  21.    Family  Buprested^. 

18.  probably  n.  sp.    April  8.    Family  Buprbstid^. 

19.  Phyllobcenua  dislocatus.    Family  Clerid^. 

20.  Chariessa  pilosa.    April  16.    Family  O^.BRiD.a:. 
Sinoxylon  basilare.    Family  PTiNiD-ffi.    (See  p.  74.) 

21.  Heterachthes  quadrimaculatua.    Family  Oerambyoid^. 

22.  PhyUm  pallidum.    May  20.    Family  Cerambycid^. 

23.  Molorchus  Umaculatua.    Family  Cerambycid^. 
CyUene  picta.    (See  p.  70.)    Family  Cerambyoid^. 
Neoclytus  erythrocephalus.    Family  Geradcbycid^. 

24.  Tillomorpha  geminata.    Family  Cerambyoid^. 

25.  Acanthoderes  quadrigibbus.    Family  CERAMBYcrD-as. 

26.  Liopui  cinereus.    April  24.    Family  OERAMBYCiD-ffi:. 

27.  Ecyrus  dasycerus.    April  21.    Family  Gerambycidjs. 
Saperda  disooided.    (See  p.  70.)    Family  Oerambyoxd^. 
Onoideres  cingulatm.    (See  p.  71.)    Family  Gerakbyoid^. 

28.  2W6oZittm,  n.  sp.    March.    Family  Tbnebrionid^. 

29.  Lwmosaccm  pldgiatus.   April  and  Augast    Family  Curoulionid-E. 

30.  Xyleborus  celsus.    Family  Soolytid^. 

31.  Thyaano'es  fimbricornis.    April  and  May.    Family  SooLYTiD-ffi. 

32.  Chramesm  hioonce.    April  and  May.    Family  SooLYTED-ffi. 

33.  Hupogonius  vestttt^  Say.    Bred  from  hickory.    (Riley.) 

AFFEGTma  THE  BARK. 

34.  Thb  hickort-bark  lousb. 

Leoanium  oaryce  (Fitch). 

Order  Hemiptera;  family  Coccid^. 

Fixed  to  the  bark  of  the  smaU  limbs,  a  large,  very  convex  oval  scale  of  a  black 
color  fading  to  cbestnat  brown,  in  May  dusted  over  witb  a  white  powder.  Length 
often  0.40  by  0.25  inch  in  width.    (Fitch.) 

35.  The  hickory  blight. 

ErioBoma  oaryce  (Fitch). 

Order  Hemiptera  ;  family  APHiDiE. 

Forming  a  flocculent  down  coating  the  nnder  side  of  the  limbs,  especially  of  boshes 
and  yonng  trees  in  shaded  situations,  multitudes  of  wooly  plant  lice. 
The  winged  individuals  are  black,  with  the  head,  scutel,  and  abdomen  covered  with 

*  See  American  Entomologist,  vol.  iii,  p.  236. 
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a  white  cotton-Uke  substance,  the  fore  wings  with  an  oval  salt-white  spot  near  the 
tip  of  their  outer  margin ;  the  veins  being  obsolete.  Length  to  the  tip  of  the  wings 
0.12  inch.    On  walnut  bushes  in  Illinois.     (Fitch.) 

36.  Thb  hickory  aphis. 
Ldchnus  oaryai  (Harris). 

Order  Hemiptera.  ;  family  Aphid^. 

Living  in  clusters  on  the  under  side  of  limbs  of  the  pig-nut  hickory  early  in  July, 
very  large  plant-lice  ^  inch  long,  with  no  terminal  stylet  and  very  short  homey  tubes; 
body  covered  with  a  bluish  white  bloom  or  down,  with  four  rows  of  little  transverse 
black  spots  on  the  back ;  top  of  thorax  and  veins  of  wings  black,  as  are  also  the 
shanks,  feet  and  antenna,  while  the  thighs  are  reddish  brown.     (Harris.) 

AFFECTINa  THE  LEAVES. 

37.  The  luna  silk  moth. 
Act%4i8  luna  (Linnaeus). 

Order  Lepidoptera  ;  family  Bombycid^. 

Devouring  the  leaves  in  August,  a  large  thick-bodied  caterpillar,  about  three  inches 
long,  apple  green,  each  segment  with  six  small  bright  rose-red  elevated  dots,  and  low 
down  along  each  side  a  pale  yellow  line  running  lengthwise  immediately  above  the 
lower  row  of  dots,  from  which  line  at  each  of  the  sutures  a  pale  yellow  line  extends 
upward  upon  the  sides.  Spinning  a  large  oval  cocoon,  which  is  found  among  the  fal- 
len  leaves ;  the  moth,  one  of  our  largest  insects,  appearing  late  in  May  and  during 
June ;  pale  green,  with  eye-like  spots  in  the  center  of  each  wing,  the  hinder  pair  pro 
longed  into  two  long,  broad  "tails." 

38.  The  regal  walnut  caterpillar. 

Citkeronia  regalis  (Htibner). 

Order  Lepidoptera  ;  family  Bombycidj2. 

A  spiny  caterpillar  five  inches  long,  our  largest  species,  green,  with  a  red  head  and 
tail,  and  stout,  sharp,  black  and  red  spines,  and  black  and  red  feet ;  not  spinning  a 
•cocoon,  but  the  larva  enters  the  ground  in  September  to  transform  to  a  chrysalis, 
which  in  July  changes  to  a  very  large  bright  orange-red  moth,  with  the  fore  wings 
pale  olive  spotted  with  yellow,  the  veins  stained  reddish,  and  the  hind  wings  orange- 
red. 

This  is  our  largest  caterpillar;  it  is  harmless,  though  so  formidable  in 
appearance,  and  easily  recognized  by  its  size  and  by  the  four  long  horns 
•on  the  segments  just  behind  the  head.  It  feeds  on  the  black  walnut, 
butternut,  hickory,  persimmon,  and  sumach,  and  is  very  rare  north  of 
]S"ew  York,  and  is  scarce  in  the  Middle  and  Southern  States. 

39.  The  hickory  tussock  moth. 

Maleaidota  caryw  (Harris). 

Order  Lepidoptera  ;  family  Bombycid^. 

In  July  and  August  and  early  September,  eating  the  tender  leaves  at  the  ends  of 
the  branches,  snow-white  caterpillars,  over  an  inch  long,  with  rows  of  round  black 
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spots,  and  along  the  back  8  black  tafts  of  converging  hairs  and  two  black  pencils  of 
longer  hairs  near  each  end  of  the  body ;  spinning  in  sheltered  comers  and  crevices 
ash-gray  oval  cocoons  ;  the  moth  appearing  the  following  Jnne.    (Fitch.) 

In  certain  years  this  caterpillar  may  be  quite  numerous  ;  it  is  quite 
social,  *feeding  in  companies  and  is  a  general  feeder,  and,  while  preferring 
the  walnut,  butternut,  and  sumach,  is  common  on  the  elm  and  ash,  and 
Fitch  says  he  has  seen  clusters  of  the  caterpillars  upon  the  tamarack  or 
larch ;  he  adds,  what  has  been  observed  by  ourselves,  that  as  they  ap- 
proach maturity  they  separate  and  stray  off  to  other  trees,  and  may  then 
be  seen  on  rose  bushes,  on  the  apple,  oak,  locust,  &c.,  the  same  indi- 
vidual often  remaining  several  days  in  one  place.  It  ranges  from  Maine 
to  the  Southern  States. 

The  moth  is  very  light  ochre  yellow ;  the  long  narrow-pointed  fore  wings  are  thickly 
sprinkled  with  little  brown  dots^  and  have  two  oblique  brownish  streaks  passing  back- 
wards from  the  front  edge,  with  three  rows  of  white  semi-transparent  spots  parallel 
to  the  onter  hind  margin ;  hind  wings  very  thin,  semi-transparent,  and  without  spots. 
The  wings  expand  about  two  inches.    (Harris.) 

40.  The  skiff  caterpillar. 

Limacodes  soapha  Harris. 

Order  Lepidoptera  ;  family  Bombycid^. 


A  singular  boat-shaped  triangular  caterpillar,  green,  spotted  above  with  brown 
pale  beneath,  the  sides  raised  and  the  dorsal  surface  flattened ;  forming  in  the  autumn 
a  tough  rounded  oval  cocoon,  covered  by  an  outer  thin  envelope. 

The  moth  appears  in  June ;  it  is  light  cinnamon  brown ;  on 
the  fore  wings  the  costo-median  region  is  filled  in  with  a  large 
tan-brown  triangular  spot,  ending  on  the  tip  of  the  wing,  and 
is  lined  externally  with  silver. 


pe. 


A  number  of  other  Bombycidae  allied  to  lima- 
codes,  Notodanta,  Halesidota,  &c.,  also  inhabit  the  ^iq.  86.-Ltamcode8  aca 
hickory;  besides  these,  the  American  silk  worm        p^*-  ^at.  size. 
sometimes  occurs  on  the  hickory,  as  well  as  the  goldsmith  beetle^ 
which,  according  to  Fitch,  feeds  on  the  leaves. 

41.  The  walking  stick. 

Diapheromera  femoraia  Say. 

Order  Orthoptera  ;  family  Phasmid^. 

Sometimes  stripping  the  leaves  of  the  hickory,  white  oak,  locust,  &c.,  causing  the 
timber  to  appear  seared  and  leafless,  a  singular  insect  which  would  be  mistaken  for 
the  smaller  twigs  or  leaf-stalks,  as  the  body  is  very  long  and  slender,  wingless,  nearly 
four  inches  long,  cylindrical,  and  an  eighth  of  an  inch  in  diameter. 

A  large  number  of  Hemiptera,  such  as  gall-lice,  tree-hoppers,  &c.> 
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puncture  the  leaves,  causing  them  to  wither  or  raising  galls  upon  them. 

The  following  species 
have  been  noticed  by 
Fitch: 

42.   The  HICKORY-STEM  GAIX- 
LOUSE. 

Phylloxera  oarycecaulis  (Fiteh). 
Forming  buUet-like  gaU& 
hoUoW;  green,  and  of  a  leath- 
ery texture,  upon  the  leaf- 
stalks and  succulent  young 
shoots,  with  the  walls  of  the 
cavity  inside  covered  with 
minute  white  and  yeUow  lice. 

1 43.      Hickory-vein     oaix- 

LOUSE. 

Phylloxera  cary(BvencB  (Fitch). 
Forming  plaits  in  the  veins 
of  the  leaves,  which  project 
up  from  the  surface  in  an  ab- 
ruptly  elevated  keel-like 
ridge  upon  the  upper  side  of 
the  leaf  and  with  a  mouth 
opening  on  the  under  side, 
the  lips  of  which  are  woolly 
and  closed.  The  wingless  fe- 
males minute,  pale  yeUow, 
broad  in  front,  and  tajiering 
behind  to  an  acute  point; 
antennsB  and 'legs  short  and 
tinged  with  a  dusky  hue. 

44.  The  hickory  leaf-with- 

ERER. 

Phylloxera  oaryafolia  Fitch. 
Forming  smaU  conical  ele- 
vations on  the  upper  surface 
of  the  leaf  of  Carya  aJba,  each 
having  an  orifice  in  its  sum- 
mit ;  a  very  small  black  plant- 
louse  with  a  pale  abdomen 
«,  ^onngjnBthatohiog;  ^^^  l©g8  and    smoky   wings 
d,  male ;  e,  female.-'Kx)m  kUey.  i^id  flat  on  its  back,  and  hav- 

ing only  three  veins  in  addition  to  the  rib.    Length,  0.06  inch.     (Fitch.) 
45.  The  seed-gall  hickory  phylloxera. 
Phylloxera  caryoB-semen  (Walsh). 
Forming  fuscous,  minute,  subglobular,  seed-like  galls  on  the  leaves  of  Carya  glabra, 
the  galls  opening  in  a  small  nipple  on  the  under  side.    (Walsh.) 

46.  The  hickory  round-gall. 

Phylloxera  carycB-glohuli  Walsh. 

Forming  hemispherical  galls  about  0.25  inch  diameter  on  the  upper  surface  of  the  leaves 

of  oarya  glabra  and  alba,  the  galls  rather  flat  below,  where  they  open  in  a  slit.    (Walsh. ) 
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47.  The  hickory  spiny  gall. 

Phylloxera  spinoaa  (Shimer). 

Forming  large,  irregular  galls,  covered  with  spines,  on  the  petiole  of  the  leaf  of 
Carya  amara,  the  galls  opening  beneath  in  an  irregular,  sinuate  slit.     (Shinier.) 

48.  Phylloxera  oaryce-aepta  (Shimer). 

Forming  flattened  galls  with  a  septum,  on  the  leaves  of  Carya  alba,  the  galls  open- 
ing both  above  and  below.  (Shimer.)  Probably,  according  to  Riley,  only  an  abnor- 
mal form  of  P.  oaryoB-glohulis, 

49.  Phylloxera  foroata  (Shimer). 
Forming  galls  much  like  those  of  P.  oaryw-semen, 

50.  Phylloxera  depreesa  (Shimer). 

Forming  depressed  galls  on  leaves  of  Carya  alba,  the  galls  opening  below  with  a 
constricted  mouth  fringed  with  filaments.  Daktyloephcera  ooniferum  Shimer  is,  in  all 
probability,  Riley  claims,  the  same.    (7th  Rep.  Ins.  Mo.,  p.  118.) 

51.  Phylloxera  oonica  (Shimer). 

Forming  galls  similar  to  those  of  P.  depresea^  but  without  the  fringe.  (Probably  the 
fiame,  Riley  claims. ) 

.  Phylloxera  oaryce-gummosa  Riley. 

Forming  pedunculated  ovoid  or  globular  galls  on  the  under  side  of  Carya  alba;  the 
gall  white,  pubescent,  and  gummy  or  sticky,  opening  below  in  a  fibrous  point. 

The  eggs  are  almost  spherical,  pale,  and  translucent.  Larva,  mother-louse,  and  pupa 
quite  pale,  the  red  eyes  and  eyelets  strongly  contrasting.  (Riley,  7th  Rep.  Ins.  Mo., 
p.  118.) 

53.  Phylloxera  oarym-ren  Riley. 

Forming  numerous  more  or  less  confluent  mostly  reniform  galls  on  the  petiole  and 
leaf-stems  of  Carya  glabra;  the  galls  varying  from  0.2  to  0.7  inch  in  diameter,  pale  green 
and  densely  pubescent,  and  opening  in  a  slit  the  whole  of  their  length,  transversely 
with  the  axis  of  the  petiole.     (Riley. ) 

54.  Phylloxera  oaryce-fallax  Riley. 

Forming  conical  galls  thickly  crowded  on  the  upper  surface  of  the  leaves  of  the 
Carya  alba.  Strongly  resembling  P.  oaryce-foliaif  but  the  height  one-third  greater 
than  the  basal  diameter,  and  opening  below,  instead  of  above,  in  a  circular  fuzzy 
mouth.    (Riley. ) 

55.  Thb  hickory  gay-lousk. 

Callipterust  oaryellus  Fitch. 

Scattered  upon  the  under  side  of  the  leaves,  a  small  pale-yellow  plant-louse  with 
irhite  antenna  alternated  with  black  rings  and  pellucid  wings  laid  flat  upon  its  back, 
its  abdomen  egg-shaped,  somewhat  flattened,  and  with  only  minute  rudimentary 
honey-tubes.    (Fitch.) 

56.  The  dotted-winged  gay-louse. 
Callipteruef  minctatellue  Fitch. 

A  plant-louse  Uke  the  preceding,  but  with  black  feet  and  a  black  dot  on  the  base 
and  another  on  the  apex  of  each  of  the  veins  of  its  fore  wings.    The  stigma  is  salt- 
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white,  with  a  brown  streak  at  each  end ;  the  second  vein  is  wavy,  and  at  its  tip  is. 
cnrved  towards  the  tip  of  the  first  vein ;  the  third  vein  arises  from  the  basal  extremity 
of  the  stigma,  and  forward  of  its  furcation  cnrves  perceptibly  towards  the  apex  of  the 
wing;  the  fourth  vein  is  longer  than  the  second  fork.     (Fitch.) 

57.  The  spotted-winged  gay-louse. 

CalHpteruaf  fnacuhllus  Fitch. 

Differs  from  C  f  oaryellm  in  having  only  a  slender  black  ring  at  each  articulation  of 
the  antennae,  the  feet  and  a  band  near  the  tips  of  the  hind  thighs  blackish ;  the  stigma 
salt- white,  its  base  black ;  its  apex  dusky )  fourth  vein  with  a  black  dot  on  its  base 
and  a  dusky  one  on  its  apex ;  the  first  vein,  apical  third  of  the  second  vein,  and  the 
first  and  second  forks  broadly  margined  with  smoky  brown ;  second  vein  wavy  and 
parallel  with  the  third  vein  till  near  its  tip  where  it  curves  towards  the  first  vein,  its 
base  a  third  nearer  the  third  than  it  is  to  the  first  vein ;  third  vein  arising  from,  the 
anterior  extremity  of  the  stigma,  with  a  dusky  spot  on  its  apex.    (Fitch.) 

58.  The  smoky-winged  gay-louse. 

Callipterua  fumipenn^llus  Fitch. 

Similar  to  the  preceding,  of  a  duU  yellow  color  with  blackish  feet  and  the  wings 
smoky  with  robust  brown  veins,  the  rib-vein  much  more  distant  from  the  margin  of 
the  first  half  of  its  length  than  in  the  other  species,  and  frt>m  it«  middle  to  the  stigma 
approaching  the  margin;  the  fourth  vein  equalliug  the  stigma  in  length.     (Fitch.) 

59.  The  black-margined  gay-louse. 

Callipterus  marginellus  Fitch. 

Pale  yellow ;  antenns  white,  their  bases  and  the  four  bands  black ;  a  coal-black 
band  in  front  between  the  eyes  and  continued  along  each  side  of  the  thorax  to  its 
base;  fore  wings  pellucid,  stigma  with  the  outer  margin  and  rib-vein  coral  black, 
first  vein  with  a  black  dot  on  its  base ;  fourth  vein  slender,  black,  the  other  veins 
colorless;  outer  margin  of  hind  wings  black.     (Fitch.) 

60.  The  freckled  leaf-hopper. 

Ja$8us  inoraUis  Say. 

A  cylindrical  oblong  white  leaf-hopper  closely  inscribed  and  reticulated  with  slender 
black  lines  and  small  dots  which  form  irregular  spots  along  the  margins  of  the  wing- 
covers;  its  legs  white  dotted  with  black.    Length,  0.25  inch. 

61.  Four-striped  leaf-hopper. 

Diedrocephala  qtutdrivittata  (Say). 

A  flattened  oblong  leaf-hopper  of  a  light-yellow  color,  varied  on  the  thorax  with 
orange,  red  or  dusky;  its  fore  wings  olive  green,  each  wing  with  two  bright  red  or 
orange  stripes,  the  tips  margined  with  black.    Length,  0.35  inch.    (Fitch.) 

62.  The  walnut  sword-tail. 

Uroxiphus  carycB  Fitch. 

A  dull  brown  tree-hopper  with  the  terminal  portion  of  its  fore  wings  obscure  ash- 
gray  ;  its  abdomen  and  a  ring  on  its  shanks  pale  yellowish,  and  its  breast  mealy  white. 
Length  of  male,  0.30;  female,  0.37.    (Fitch.) 
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63.  The  ybllow  tree-hopper. 

Telamona  unioolor  Fitch. 

A  tree-hopper  of  a  aniform  dull  ochre-yellow,  somewhat  like  a  beech-nut  in  shape 
and  size,  with  a  prominent  hump  jutting  up  on  the  middle  of  its  back,  highest  ante* 
riorly  and  descending  with  a  slight  curve  to  its  hind  angle,  which  is  very  obtusely 
rounded  and  but  little  prominent ;  its  anterior  angle  also  rounded  and  with  only  a 
alight  concavity  below  it  at  the  forward  end  of  the  hump,  while  at  its  x>osterior  base 
is  a  strong  one,  the  whole  surface  with  close  coarse  punctures  and  showing  a  few 
elevated  longitudinal  lines  low  down  on  each  side  and  towards  the  tip ;  the  upper 
edge  of  the  hump  black  and  also  the  tip  of  the  abdomen  on  its  under  side ;  fore  wings 
glassy,  with  a  black  spot  on  their  base  and  tip,  and  their  veins  margined  with  slender 
black  lines.    Length,  0.45  inch;  height,  0.25  inch. 

64.  The  banded  tree-hopper. 
Telamona  fasciata  Fitch. 

Like  the  preceding  species,  but  smaller  and  of  a  tawny  yellow  color,  its  head  and  the 
anterior  edge  of  the  thorax  and  the  under  side  paler  cream-yellow  or  straw-colored ; 
with  a  single  small  black  dot  above  each  eye ;  its  thorax  in  front  and  at  tip  blackish, 
and  also  an  obUque  band  across  the  hind  end  of  the  dorsal  hump  longer  than  high, 
longer  at  its  base  than  above,  highest  anteriorly,  with  a  stronger  concavity  at  its  an- 
terior end  than  at  its  posterior,  and  at  its  anterior  base  compressed  and  forming  hereby 
a  shallow  indentation  upon  each  side.    Length,  0.38 ;  height,  0.20  inch.     (Fitch.) 

65.  The  short-horned  tree-hopper. 
Ceresa  hrevicornU  Fitch. 

Very  like  Cere$a  hubalus  on  the  apple  and  wild  thorn,  but  differing  in  having  the 
horns  much  shorter,  while  the  sides  of  the  thorax,  when  viewed  in  front,  are  not  grad- 
ually curved  outwards,  but  are  straight  or  rectilinear,  with  the  horns  abruptly  pro- 
jecting from  the  comer  at  the  upper  end  of  this  line.  The  acute  spine  at  the  tip  of 
the  thorax  is  also  longer  and  slenderer.  The  thorax  between  the  horns  is  slightly  con- 
vex. The  dried  specimen  is  of  a  pale  dull  yellow  color  spec*kled  with  faint  pale  green 
dots  and  with  a  paler  straw-colored  stripe,  quite  distinct,  upon  the  angular  sides  of 
the  thorax  from  each  eye  upward  to  the  horn  and  from  thence  to  the  summit  of  the 
thorax.    Length,  0.36  inch.    (Fitch.) 

66.  The  face-banded  cixius. 

Cixius  oinoiifrons  Fitch. 

A  small  four-winged  hemipter  of  a  white  color,  varied  with  blackish  brown,  and 
with  three  elevated  Unes  upon  the  face  and  thorax ;  its  face  snow-white,  crossed  by 
two  black  bands,  the  outer  raised  lines  dotted  with  white  in  these  bands ;  the  thorax 
black,  tawny  yellow  on  each  side  beyond  the  raised  lines ;  neck  white  with  a  row  of 
blackish  dots  upon  each  side ;  fore- wings  smoky  brown,  their  veins  dotted  with  black 
in  places,  their  basal  edge,  an  oblique  band  and  a  spot  in  the  middle  of  the  outer 
margin  white,  their  membranous  tips  white  and  somewhat  hyaline,  with  a  brown 
band  across  the  transverse  veinlets,  and  the  hind  margin  blackish,  interrupted  by  the 
«now-white  tips  of  the  veins ;  hind  wings  black  and  transparent ;  under  side  yellow- 
ish white  with  two  blackish  bands  on  each  of  the  four  forward  shanks.  Length,  0.18 
inch. 

67.  The  cloudy-tipped  cixius. 

Cixiua  colapeum  Fitch. 

Rarely  found  on  the  leaves,  a  small  four-winged  homopter  of  a  coal-blaok  color, 
with  clear,  transparent  wings  having  a  large  smoky •bh>wn  cloud  on  their  tips ;  fore- 
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-wings  transparent;  their  veins  dotted  with  black,  the  dots  on  the  outer  margin  larger  ; 
an  irregular  and  somewhat  broken  band  of  a  smoky-brown  color  extending  across  for- 
ward of  the  middle  and  a  broader  one  beyond  the  middle,  having  a  black  spot  or 
stigma  on  the  anterior  corner  of  its  outer  end ;  between  these  bands  a  smoky-brown 
spot  on  the  inner  and  a  smaller  one  nearly  opposite  it  on  the  outer  margin ;  thorax 
with  three  raised  lines;  face  black  with  the  raised  lines  brown;  legs  dull  whitish. 
Length,  0.22  inch.     (Fitch. ) 

68.  Amyot's  otiockrus. 

Otioceru8  amyotii  Fitch. 

A  light  yellow  homopter;  the  wing-covers  pale  sulphur-yellow,  with  a  brown  stripe 
from  the  base  to  the  middle  of  the  inner  margin  and  thence  to  the  outer  tip;  a  row  of 
blackish  dots  on  the  hind  edge  alternating  with  the  ends  of  the  apical  veins,  and 
about  six  dots  forward  of  the  innermost  of  these,  placed  on  the  tips  of  the  subapical 
and  on  the  ba^es  of  the  apical  veins ;  three  brown  stripes  on  the  thorax;  an  orange-red 
stripe  on  each  side  of  the  head,  from  the  eye  to  the  forward  edge  below  the  apex. 
Length,  0.25;  expanse  of  wings,  0.70  inch.    (Fitch.) 

69.   TliK  LARGE  GREEN  TREE  BUG. 

RhaphUjaster  pensylvanicus  (De  Geer). 

A  large  flattened  grass-green  bug  (hemipter)  edged  all  around  with  a  light  yellow 
line,  interrupted  at  each  joint  of  the  abdomen  by  a  small  black  spot,  its  antennse 
black  beyond  the  middle  of  their  third  joint,  with  a  pale  yellow  band  on  the  first  half 
of  the  two  last  joints.    Length,  0.60  and  0.70  inch.     (Fitch.) 

70.  The  walnut  leaf-roller. 


Toririx  rileyana  Grote. 
Order  Lepidoptera  ;  family  Tortricid^. 

Drawing  together  the  leaves  of  the  black  walnut  and  hickory  in  May,  a  colony  of 
small  yellow  caterpillars;  late  in  the  month  changing  to  honey-yellow  chrysalids,  the 
moths  escaping  by  the  middle  or  last  of  June.  The  latter  expands  an  inch,  and  is 
deep  ochreous,  the  fore- wings  broad,  evenly  washed  with  purplish,  with  dark  velvety- 
brown  small  spots,  of  which  there  are  three  at  the  base,  two  in  the  middle  of  the  wing, 
and  one  on  the  edge,  while  near  the  apex  is  a  curved  row  of  four  or  five  spots.  The 
hind  wings  clear  bright  deep  ochreous  yellow.     (Riley.) 


71.  The  walnut  case-bearer. 
Acrohans  juglandis  Le  Baron. 
Order  Lepidoptera  ;  family  Pyralid^. 
Drawing  two  leaflets  together  and 
constructing  a  black  case,  a  small  dark 
greenish  worm,  changing  to  a  gray  nar- 
row-winged small  moth.  (Fig.  20. — 
RileylV,  p.  42.) 

We  have  observed  at  Provi- 
dence, June  1st,  between  the  fold, 
ed  le^ives  of  Oar^ajporctiui,a8imi- 

Fio.  87.— Walnut  dwe-bearer ;    a,  cane  between  two  lai  Case,  but  iu  the  form  Of  a  lOUg^ 

leaves;  b,  case;  c,A  nebulo ;  d,  A.  ^uglandit;  e,jag- 
landis  var. 


slender  black  cone. 
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72,   PlG-XUT  LEAF  WEEVIL. 

ConotrcLchelM  elegans  Say. 

Order  Coleoptera  ;  family  Curculionid^. 

While  engaged  in  laying  its  eggs  sometimes  cutting  off  the  leaves  of  the  pig-nnt 
hickory,  a  weevil  of  moderate  size,  closely  resembling  the  plnm  weevil. 

We  have  observed  this  weevil  at  Providence,  busily  engaged  the  laat 
of  May  laying  its  eggs  in  the  partly  roUed-up  leaves  of  the  pig-hickory 
{Carya  porcina),  and  during  the  process  cutting  off  the  leaves,  which 
hang  down,  wither,  and  turn  black. 

73.  The  pio-hickory  slug-worm. 
Selandria  ap, 

A  pale-green  slug-worm,  resembling  in  form  the  naked  larva  of  Selan- 
dria caryfCj  with  several  rows  of  short,  forked  white  hairs ;  quite  abun- 
dant at  Providence  May  30th,  eating  roundish  holes  in  the  leaves  of  the 
pig-nut  hickory. 

74.  The  hickory  slvg  caterpillar. 

Thecla  caUtnus  (HUbner). 

Order  Lepidoptera  ;  family  Papilionid^. 

Feeding  on  the  leaves  of  the  pig-hickory  at  Providence  May  30th  and 
later,  a  pale-green,  flattened,  long,  oval,  cylindrical  caterpillar,  flat  be- 
neath 5  the  body  rounded  above  and  covered  with  short  hairs  5  changing 
to  a  delicate  small  butterfly,  with  the  hind  wings  tailed. 

AFFECTING   THE  FBUIT. 

75.  The  hickory-shuck  worm. 
Ephippophora  caryana  Fitch. 

Order  Lepidoptera  ;  family  Tortricid-e. 

Mining  the  shacks  which  envelope  the  nuts,  causing  them  to  be  abortive  and  many  to 
fall  from  the  tree  prematurely,  a  slender  white  sixteen-footed  caterpillar  about  three- 
eighths  of  an  inch  in  length. 

The  moth  is  sooty  black,  the  fore- wings  with  reflections  of  tawny  yellow,  blue  and 
pnrple ;  their  outer  edge  black  with  oblique  triangular  whitish  streaks  placed  at  equal 
distances  apart.  A  very  oblique  faint  silvery  blue  streak  extends  inwards  from  the 
points  of  two  of  these  white  streaks,  namely,  the  fourth  and  sixth  ones  from  the  tip 
of  the  wing;  while  the  usual  white  spot  on  the  inner  margin  of  the  wings  is  wanting. 
Expanse  of  wings,  0.60  inch.    (Fitch.) 

76.  The  hickory-nut  weevil. 

Balaninus  nasicus  Say. 
Order  Coi^optera  ;  family  Curculionidje. 

A  worm  like  the  chestnut  borer  transforming  into  a  long-snouted  beetle  closely  like 
B.  reoiuSf  but  with  a  darker,  thicker,  more  carved  rostrum,  and  with  the  antennse 
springing  from  its  middle  in  the  male  and  frt>m  its  basal  third  in  the  female.    Two 
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thoracic  paler  bands  are  seen  on  the  thorax,  and  there  is  always  a  pale  tnuisverse 
band  behind  the  middle  of  the  elytra,  and  a  sutnral  band.  In  the  male  the  beak  is 
equal  to  three-fourths  the  length  of  the  body ;  in  the  female  to  five-fourths.  It  breeds 
entirely  on  hickory  nuts.    ( Riley. ) 

The  following  insects  also  occur  on  the  hickory : 

77.  The  Luna  moth,  Actios  luna.    (Linn.) 

78.  The  hickory  leaf  roller,  Tortrix  (Lophoderus)  juglandana  Femald. 

(Can.  Ent.  XI,  155.) 

79.  Eburia  quadrigemina  Say.    Issuing  from  hickory  trees  in  July,  com- 

mon.   (McBride.) 
The  following  Tineidae  feed  on  the  hickory  according  to  Chambers : 

80.  Lithooolletis  carycefoliella  Clem. 

81.  LithocoUetls  carycealbella  Chamb.    Larva  in  a  tentiform  mine  in  the 

under  surface  of  the  leaves. 

82.  Aspidisca  lumfluella  Clem.    Larva  in  a  small  blotch  mine,  from  which 

it  cuts  out  its  pupal  case. 

83.  Coleophora  carycefolieUa  Chamb.  (and  Clemens  t).    Larva  feeds  in  a 

cylindrical  case  attached  to  the  under  surface  of  the  leaves. 

84.  N'eptieula  carycefoliella  Clem.    Imago  unknown.    Larva  in  a  linear 

crooked  mine  on  the  upper  side  of  the  leaves. 

85.  Ypsolophus  carycefoliella  Clem.    Larva  sews  together  the  leaves. 
86. .  Qracilaria  sp.  (probably  0.  blandella  Clem.)    Imago  unknown.    The 

•larva  when  young  makes  a  linear  whitish  mine  in  the  upper  sur- 
face of  the  leaves. 
87.  Phycita  nebulo  (juglandis).    A  pyralid  living  on  the  walnut. 

INSECTS  IN JTrBIOTTS  TO  THE  BLACK  WALHITT. 

{Juglans  nigra.) 

AFFECTING  THE  TRUNK. 

The  chief  enemy  of  this  tree  is  the  hickory  and  locust  tree  borer, 
{Cyllene  picta).  Fitch  states  that  the  beetles  which  are  reared  in  this 
tree  appear  to  constitute  a  distinct  variety  of  a  larger  size  than  usual 
and  with  their  yellow  marks  changed  more  or  less  to  a  white  color. 

AFFECTINa  THE  LEAVES. 

1.  The  black  walnut  sphinx. 

Smerintiius  juglandis  Smith-Abbot. 

Order  Lkpidoptera  ;  family  Sphinoid^. 

A  large  pale  blue-green  caterpillar  with  a  long  caudal  horn ;  head  small,  and  the 
body  attenuated  before  and  behind,  and  with  seven  oblique  white  bands.  When  dis* 
turbed  it  makes  a  creaking  noise  by  rubbing  together  the  joints  of  the  fore  part  of 
the  body.    It  enters  the  earth  to  finish  its  transformations.    (Harris.) 

The  moth  is  very  gray,  dark  or  dusky  brown ;  wings  indented  on  the  out«r  edges  ; 
fore-wings  with  a  dusky  outer  margin,  a  short  brownish  dash  near  the  middle,  and 
four  transverse  brown  lines  converging  behind  and  enclosing  a  square  dark  brown 
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spot  adjacent  to  the  middle  of  the  inner  margin ;  hind  wings  with  two  narrow  trans- 
verse brown  lines  between  two  brownish  bands ;  thorax  with  a  central  brown  line ; 
abdominal  segments  plaited  and  prominent  at  the  sides.  The  wings  expand  fix>m  2^ 
to  3  inches.  The  females  are  much  larger  and  of  a  lighter  brownish  gray  color  than 
the  males,  with  the  square  spot  on  the  fore-wings  less  distinct.  Ranges  from  Massa- 
chusetts to  Florida  and  Georgia.    (Harris.) 

2.  The  red-tailrd  attelabus. 

Attelahus  ana W«  Weber. 

Order  Coleoptera  ;  family  Curcuuoxidje. 

Rolling  up  the  leaves  of  the  oak  and  black  walnut,  a  weevil  a  quarter  of  an  inch 

long,  with  a  long,  slender,  cylindrical  head  and  short,  broad,  thick  body.   The  antennse, 

legs,  and  middle  of  the  breast  deep  Vlue-black ;  the  thorax,  wing-covers,  and  abdomen 

dull  red ;  the  wing-covers,  taken  together,  nearly  square  and  pitted  in  rows. 

According  to  Harris,  this  pretty  weevil  is  found  on  the  leaves  of  oak 
trees  in  June  and  July.  Mr.  George  Hunt  has  observed  it  on  the  walnut 
in  May  before  the  buds  open,  at  Providence. 

The  following  insects  also  occur  on  the  black  walnut: 

3.  Walnut  leaf-roller,  Tortrix  rileyana  Grote. 

4.  Walnut  case-bearer,  Acrobasis  juglandis  Le  Baron. 

5.  The  Luna  moth,  actios  luna  (Linn). 

6.  Conotrachelus  juglandis  (Lee).     Larva   taken  from  walnuts,  Mt. 

Carmel,  Illinois,  H.  Shimer,  Mus.  Peab.  Acad.  Science,  Salem, 
Mass.    (See  Harris,  p.  77.) 
The  following  leaf-miners  are  enumerated  by  Mr.  Chambers,  with  the 
notes  appended : 

7.  Lithocolletis  caryafoliella.    Larva  in  irregular  blotch-mine  in  upper 

surface  of  leaves. 

8.  Oracilariablandella  Clem.  Larva  when  small  in  a  linear  whitish  mine 

in  upper  surface  of  leaves,  afterwards  feeding  and  pupating  under 
the  turned-down  edge. 

9.  Oraoilaria  jtcglandinigrceella  Chamb.    Larva  at  first  mining  the  leaves 

beneath,  afterwards  feeding  and  pupating  under  the  tumed-up 
edge. 

10.  Aspidisca  juglandiella  Chamb.    Larva  in  a  very  small  blotch-mine? 

from  which  it  cuts  out  a  case  in  which  it  pupates. 

11.  yepticula  juglandifoliella  Chamb.  (and  Clemens?)    Larva  in  small, 

linear  crooked  mines  ^  sometimes  many  in  a  leaf.    Mine  in  upper 
surface. 

INSECTS  IHJXTBIOTrS  TO  THE  BTTTTEEHirr. 

{Juglans  cinerea.) 

AFFECTHfG  THE  TRUNK  AND  LIMBS. 
1.  Thb  spotted  leptostylus. 
LeptoBtylus  macula  (Say). 
Order  Coleoptera;  family  Cerambycid^. 
Under  the  bark  of  old  decaying  trees  a  longicom  larva,  changing  to  a  pnpa  in  its 
cell  and  early  in  July  giving  out  a  smaU  thick  long-homed  beetle  of  a  brown  or  chest- 
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nat  color  with  the  sides  of  its  thorax  and  a  band  on  its  wing-covers  ash-gray,  the 
latter  sprinkled  over  with  coarse  punctures  and  large  blackish  dots,  the  thorax  on 
each  side  of  its  disk  with  a  black  stripe  interrupted  in  its  middle.    Length,  0.25  inch. 

Dr.  Fitch,  in  his  third  report;  states  that  the  bark  of  old  trees  will 
sometimes  be  found  everywhere  filled  with  these  grubs,  which  in  the 
month  of  June  may  be  seen  changed  to  short  thick  pale-yellow  pupae? 
with  a  few  perfect  insects  that  are  newly  hatched  and  have  not  yet  left 
the  tree. 

2.  The  muscle-shaped  butternut  bakk-louse. 

dspidiotus  {Mytelapis)  juglandis  Fitch. 

Order  Hemiptera;  family  CocciD^. 

Fixed  to  the  bark  of  the  twigs,  minute  pale  brownish  scales,  like  those  of  the  apple 
bark-louse,  but  smaller  and  not  curved ;  preyed  upon  by  a  minute  chalcid  fly.    (Fitch. ) 

3.  The  hemispherical  butternut  scale  insect. 

Lecanium  juglandifex  Fitch. 

Adhering  to  the  bark  on  the  under  side  of  the  limbs,  a  hemispherical  dull  yellowish 
or  black  scale  about  0.22  inch  long  and  0.18  broad,  notched  at  its  hind  end,  frequently 
showing  a  paler  stripe  along  its  middle  and  a  paler  margin  and  transverse  blackish 
bands.    (Fitch.) 

The  males,  according  to  Fitch,  are  long  and  narrow,  delicate  two- 
winged  flies,  measuring  0.05  inch  to  the  tip  of  the  abdomen  and  a  third 
more  to  the  ends  of  the  wings.  They  are  of  a  rusty  reddish  color,  the 
thorax  darker  and  the  scutel  and  head  blackish,  this  last  being  sepa- 
rated from  the  body  by  a  narrow  pale-red  neck.  The  antennae  are 
slender  and  thread-like,  half  as  long  as  the  body  and  eight-jointed. 
Two  slender  white  bristles  as  long  as  the  body  are  appended  to  the  tip 
of  the  abdomen.  This  description  will  apply  to  most  of  the  males  of 
other  species  of  Lecanium. 

AFFECTING  THE  LEAVES. 

4.  The  butternut  woolt  worm. 

Selandria  caryce  Norton. 

Order  H ymenoptera.  ;  family  Tenthrbdinid^. 

On  the  under  side  of  the  leaves  companies  of  saw-fly  larvee  covered  with  long  dense 
snow-white  wool  standing  up  in  flattened  masses  entirely  concealing  the  green  worm, 
eating  the  leaflets  from  the  outer  edge  inward,  often  leaving  nothing  but  the  mid- 
ribs. 

These  remarkable  objects  occasionally,  though  rarely,  appear  on  the 
butternat  in  July.  The  worm  presents  the  appearance  (as  described  in 
our  "Guide  to  the  Study  of  Insects,''  from  which  the  following  descrip- 
tion and  figures  are  taken)  of  an  animated  white  woolly  or  cottony  mass 
nearly  an  inch  long  and  two-thirds  as  high.    The  head  of  the  larva  is 
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Fio.  38. — The  buttornut  wooly  worm  and  the 
same  deprived  of  its  coat. — From  Packard. 


rounded,  pale  whitish,  aud  covered  with  a  snow-white  powdery  secretion, 
with  prominent  black  eyes.  The  body  is  cylindrical,  with  eight  pairs  of 
soft,  fleshy  abdominal  legs ;  the  segments  are  transversely  wrinkled,  pale 
peagreen,  with  a  powdery  secretion  low  down  on  the  sides,  but  above 
and  on  the  back  arise  long  flattened  masses  of  flocculent  matter 
{exactly  resembling  that  produced  by  the  wooly  plant  lice  and 
other  homopterous  insects),  forming  an  irregular  dense  cottony 
mass,  reaching  to  a  height  equal  to 
two- thirds  the  length  of  the  worm,  and 
concealing  the  head  and  tail.  On  the 
27th  and  28th  of  July  the  larvie  molt- 
ed, leaving  the  cast  skins  on  the  leaf. 
They  were  then  naked,  a  little  thicker, 
than  before,  of  a  pale-green  color,  and 
their  bodies  were  curled  upon  the  leaf. 
The  worms  eat  out  the  edge  of  the  leaf.  Some  time  during  August 
two  cocoons  were  spun  between  the  leaves,  but  I  did  not  succeed  in 
raising  the  saw-flies.  On  describing  the  larvae  in  a  letter  to  Mr.  E. 
!N'orton,  our  best  authority  on  this  hymenopterous  family,  he  kindly  sent 
me  alcoholic  specimens  of  the  larvje  (without  the  woolly  substance,  which 
dissolves  and  disappears  in  alcohol)  found  feeding  on  the  hickory,  which 
are,  apparently,  from  the  comparison  of  alcoholic  specimens,  identical 
with  the  butternut  Selandria.  The  adult  fly  he  named  Selandria  caryoc^ 
and  his  descriptions  are  given  below. 

Previously  to  this  and  without  my  knowledge,  Dr.  Fitch,  under  the 
name  of  Selandria  f  juglandiSj  had  apparently  briefly  described  in  his 
third  report  the  same  insect,  but  he  was  unacquainted  with  the  perfect 
insect,  and  was  in  doubt  as  to  whether  the  larva  was  a  Selandria  or  not. 
Under  these  circumstances  we  retain  Mr.  Norton's  name.  From  his 
account  it  would  appear  that  the  insect  also  feeds  on  the  hickory  {Juglans 
squamosa). 

Fentale, — Color  shining  black.  The  pro  and  meso-thorax  and  scatellum  rufous,  the 
apex  of  the  latter  black ;  the  nasus  and  legs  white,  with  their  tarsi  blackish ;  the  base 
of  coxaB  and  a  line  down  the  upper  side  of  the  legs  black.  Antennae  short ;  the  second 
joint  as  long  as  the  first;  the  four  final  joints  together  not  longer  than  the  two  pre- 
ceding. Nasus  slightly  incurred.  Claws  of  tarsi  apparently  bifid.  Wings,  subvio- 
laceons;  lanceolate  cell  putiolate,  the  first  submedian  cell  above  it  with  a  distinct 
cross-vein.  Under  wings  with  one  submarginal  middle  cell  (all  other  species  have 
this  cell  discoidal),  the  marginal  cell  with  a  cross-nervure,  and  all  the  outer  cells 
closed  by  an  outer  nervure,  which  does  not  touch  the  margin.  The  submedian  cell 
extended  nearly  to  the  margin.  Length,  0.25  of  an  inch.  Expanse  of  wings,  0.40  of 
an  inch. 

The  male  resembles  the  female,  but  the  under  wings  are  without  middle  cells. 

The  larva  feeds  upon  the  leaves  of  the  hickory  {Juglans  squamosa).  They  are  found 
upon  the  lower  side  of  the  leaf,  sometimes  fifteen  or  twenty  upon  one  leaf,  which  they 
eat  from  the  outer  extremity  inward,  often  leaving  nothing  but  the  strong  midribs. 
They  cover  themselves  wholly  with  white  flocculent  tufts,  which  are  rubbed  oflf  on 
being  touched,  leaving  a  green  twenty-two-legged  worm,  about  0.75  inch  in  length 


Digitized  by  V^OiJV  IC 


88     INSECTS  INJURIOUS  TO  FOREST  AND  SHADE  TREES. 

when  fully  grown;  darkest  above,  and  with  indistinct  blackish  spots  upon  the  sides. 
The  head  is  white,  with  a  small  black  dot  upon  each  side.  Specimens  were  taken 
npon  the  leaves  July  4.  Went  into  the  ground  about  the  20th  of  July.  The  cocoon 
is  formed  near  the  surface  of  the  ground  of  a  little  earth  or  sand  drawn  together* 
Four  specimens  came  forth  about  August  22,  all  seemingly  very  small  for  so  large 
larvsB.    (Norton  in  Packard's  Guide  to  the  Study  of  Insects.) 

5.  The  two-marked  tree-hopper. 
Euchenopa  Unoiata  Say. 
Order  Hemiptera;  family  MEMBRACiDiE. 
Puncturing  the  leaves  and  extracting  their  juices  firom  July  till  the  end  of  the 
season,  a  small  rusty  brown  or  black  tree-hopper,  with  two  bright  pale  yellow  spots 
upon  its  back,  which  part  is  prolonged  forward  and  upward  into  a  compressed  horn 
rounded  at  its  tip  and  giving  the  insect  a  resemblance  to  a  little  bird  with  an*  out- 
stretched neck,  and  the  four  forward  shanks  broad,  thin,  and  leaf-like.    Length,  0.2S 
to  0.30  inch.    (Fitch.) 

6.  The  butternut  tree-hopper. 

Ophidenna  mera  Say. 
Belonging  to  the  same  family  as  the  preceding,  a  greenish-gray  tree-hopper,  shaped 
like  a  half  cone,  with  its  apex  bright  chestnut-red,  and  behind  its  middle  a  black 
band  which  is  sometimes  interrupted  on  the  summit  of  the  back,  and  with  a  blackish 
spot  on  the  tips  of  the  hyaline  fore  wings.    Length  0.36  inch.     (Fitch.) 

7.  The  obtuse  clastoptera. 

Clastoptera  ohtu9a  Say. 

A  short  thick  almost  circular  leaf-hopper  of  a  gray  color,  with  fine  transverse 

Crinkles  and  three  brown  bands  anteriorly,  its  fore  wings  clouded  with  tawny  brown 

with  streaks  of  white  and  a  coal-black  spot  near  their  tips.    Length  0.22  inch^ 

(Fitch.) 

8.  The  butternut  tingis. 

Tingis  juglandtB  Fitch. 
Puncturing  the  leaves  and  sacking  their  juices,  a  small  singular  bug,  resembling  a 
flake  of  white  froth,  its  whole  upper  surface  composed  of  a  net- work  of  small  cells* 
an  inflated  egg-shaped  protuberance  like  a  little  bladder  on  the  top  of  the  thorax  and 
head,  the  sides  of  the  thorax  and  of  the  fore  wings,  except  at  their  tips,  minutely 
spinulose ;  the  fore  wings  flat  and  square  with  their  comers  rounded,  a  large  brown 
or  blackish  spot  on  the  shoulder,  and  a  broad  band  of  the  same  color  on  their  tips^ 
with  an  Irregular  whitish  hyaline  spot  on  the  inner  hind  comer ;  the  body  beneath, 
small  and  black,  the  antennsD  and  legs  honey-yellow.    Length  0.14  inch.    (Fitch.) 

Fitch  remarks  that  this  insect  becomes  common  on  the  leaves  of  the 
butternut  in  May,  and  continues  through  the  summer  and  autumn.  It 
may  sometimes  be  met  with  also  on  the  birch,  willows,  and  other  trees. 
We  have  found  it  in  abundance  on  the  butternut  at  Brunswick,  Me,^ 
late  in  August  in  all  stages  of  growth. 

9.  The  Virginia  tiger-moth. 
Spilosoma  virginica  (Fabricius). 
Order  Lepidoptera  ;  family  BombtciDjE. 
Occasionally  devouring  the  leaves  of  the  butternut,  a  very  hairy,  deep  yellow  cater- 
pillar, with  a  black  head  and  body,  the  latter  mottled  with  black ;  changing  to  » 
thick  chrysalis  within  a  cocoon,  where  it  remains  until  the  following  June,  when  it 
appears  as  a  white  moth. 

This  omnivorous  caterpillar,  commonly  caUed  "  the  yellow  bear,"  is 
known  to  feed  on  the  butternut,  grape  vine,  currei^,.^«oj)^€^^^g^asse8y 
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Fig.  39.- 


Ylridnia  tiger-moth;  a,  its  caterpillar;  b,  chrysa- 
lis, aU  nat.  size.— After  Riley. 


and  varioas  garden  vegetables,  and  we  have  found  it  from  the  first  to 
the  middle  of  September  in  Maine  feeding  on  the  buckthorn  and  also 
the  pitch-pine.  According  to  Harris  there  seems  to  be  two  broods  of 
caterpillars  and  two  of  the 
moths.  The  caterpillars,  he 
states,  "are  to  be  found  of 
different  ages  and  sizes  from 
the  first  of  June  till  October. 
When  fully  grown  they  are 
about  two  inches  long,  and 
then  creep  into  some  conven- 
ient place  of  shelter,  make 
their  cocoons,  in  which  they 
remain  in  the  chrysalis  state 
diuing  the  winter,  and  are 
changed  to  moths  in  the 
months  of  May  or  June  fol- 
lowing. Some  of  the  first  broods  of  these  caterpillars  appear  to  come 
to  their  growth  early  in  summer,  and  are  transformed  to  moths  by  the 
end  of  July  or  the  beginning  of  August,  at  which  time  I  have  repeat- 
edly taken  them  in  the  winged  state ;  but  the  greater  part  pass  through 
their  last  change  in  June."  I  have  observed  the  full-grown  caterpillar 
at  Brunswick,  Me.,  the  first  and  second  weeks  in  August ;  they  spin 
from  the  middle  of  August  till  September.  The  following  description 
of  the  caterpillar  is  taken  from  my  notes : 

The  caterpillar. — Head  of  moderate  size ;  body  cylindrical,  rather  short  and  not  very 
convex;  each  segment  with  four  tubercles  above,  two  smaller  median  ones  being 
situated  in  front  of  and  between  two  lat«ro-dorsal  larger  ones ;  three  tubercles  on 
each  side  of  each  segment,  all  giving  rise  to  dense  verticils  of  long  uneven  fox-yellow 
hairs ;  most  of  the  hairs  are  as  long  as  the  body  is  thick,  whUe  others  on  the  back 
are  twice  as  long,  so  that  in  outline  the  larva  is  an  elongated  ellipse,  the  head  and 
tail  being  alike  concealed  by  the  spreading  hairs.  The  body  and  head  is  black  or 
yellowish  mottled  with  black.  The  hairs  are  tawny  yellow,  while  the  short  hairs  on 
the  sides  of  the  thoracic  rings  are  black. 

The  moth, — Snow  white,  with  a  black  dot  in  the  middle  of  the  fore  wings  and  two 
on  the  hind  wings ;  a  row  of  black  spots  along  the  back  of  the  abdomen  and  a  row 
along  the  sides,  between  the  latter  dots  a  longitudinal  deep  yellow  stripe ;  the  basal 
joints  of  the  fore  legs  are  yellow.  The  wings  expand  about  two  inches.  The  eggs 
are  said  by  Harris  to  be  golden-yellow,  and  to  be  laid  in  patches  on  the  leaves  of 
plants. 

Besides  this  moth  the  following  Lepidoptera  occur  at  times  on  the 
butternut : 

10.  The  hickory  tussock  mothyHalesidota  curyce,  Brunswick,  Maine. 

11.  The  vaporer  moth,  Orgyia  Uucostigma. 

12.  The  fall  web-worm,  Hyphantria  iextor.    (See  p.  67.) 

13.  The  Luna  moth.  Actios  lima  (Linn.).    (See  p.  76.) 

14.  The  Cecropia  moth,  Samia  cecropia. 
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15.  The  American  silk  worm,  Telea  polyphemus.    (See  p.  47.) 

16.  The  black  walnut  sphinx,  Smerinthus  juglandis.    (See  p.  84.) 

17.  The  butternut  leaf-miner,  Lithocolletis  earywfoliella  Clem. 

18.  The  locust  or  hickory  borer,  Cyllenepicta  (Drury).    (See  p.  70,  95.) 

INSECTS  IHJUBIOUS  TO  THE  CHESTKITT. 

(Castanea  vesca.) 

AFFECTING  THE  TRUNK  AND  LIMBS. 
1.  The  chestnut  tree  borer. 

Making  a  zigzag  barrow  under  the  bark,  and  sometimes  descending  nearly  2  inches 
towards  the  heart  of  the  tree  where  it  may  spend  the  winter,  a  longicoro  larva  nearly 
J  inch  long,  dirty  white,  of  much  the  appearance  of  the  hickory  or  locust  tree  borer, 
and  transforming  in  its  chamber  into  the  beetle  state. 

Although  the  chestnut  has  been  supposed  to  be  remarkably  free  from 
borers,  we  have  found  that  in  Ehode  Island  the  trunks  are  quite  liable 
to  the  attacks  of  a  borer,  which  we  have  not  yet  traced  to  the  beetle, 
but  which  will  probably  prove  to  be  the  species  next  mentioned  {Arho- 
palusfulminans)^  since  this  beetle,  which  is  known  to  inhabit  the  chest- 
nut, is  closely  allied  to  the  locust  borer  in  its  form,  while  the  larva 
is  also  closely  like  that  of  Cyllene  piota  and  the  different  spedea  of 
Clytus.  The  burrows  in  outline  are  flattened,  cylindrical,  being  adapted 
to  the  broad  flattened  front  part  of  the  body  of  the  larva.  The  burrows 
begin  as  small  zigzag  galleries  about  a  line  in  width  and  4  inches  long, 
making  about  three  turns  at  nearly  right  angles  in  this  space;  they  are 
filled  with  the  castings  of  the  worm ;  as  the  larva  grows  larger' it  sinks 
deep  in  towards  the  heart  of  the  tree,  when  the  burrow  in  the  deepest 
part  becomes  packed  with  large,  long,  curved  chips,  apparently  bitten 
off  by  the  grub  for  the  purpose  of  forming  a  chamber,  the  partition  of 
chips  possibly  serving  to  keep  out  the  cold  during  its  winter's  sleep, 

2.  The  brown  chestnut  beetle. 

Arhopalus  fulminans  (Fabricins). 

Order  Coleoptera  ;  family  Cerambycid^. 

Boring  into  the  trunk,  a  grub  like  the  foregoing,  if  not  the  same  insect,  which 
transforms  into  a  dark  brown  beetle  with  dark  blue  reflections,  and  the  wing-covers 
crossed  by  four  zigzag  fine  gray  lines. 

The  following  notice  of  this  beetle  is  taken  from  my  Second  Report  on 
the  Injurious  Insects  of  Massachusetts  (1872) : 

My  attention  has  been  called  by  Mr.  R.  B.  Grover,  a  student  in  the  State  Agricul- 
tural College,  to  the  fact  thsLt  the  Arhopalue  fulminanB  Fabr.  (Fig.  40,  enlarged  twice), 
one  of  the  family  of  longicom  beetles,  bores  in  the  trunk.  I  know  nothing  farther 
concerning  its  habits  nor  of  the  appearance  of  its  grub.  The  beetle  itself  is  blackish 
brown,  with  slight  dark-blue  reflections ;  the  legs  and  antenniB  are  of  the  same  color, 
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the  latter  being  scarcely  longer  than  its  body.  The  top  of  the  head  and  the  sides  of 
the  prothorax  and  under  side  of  the  body 
are  covered  with  a  pale-gray  pile,  while  cer- 
tain silver  markings  on  the  wing-covers  are 
composed  of  similar  close-set,  fine  hairs.  The 
hairs  on  the  sides  of  the  prothorax  inclose  a 
conspicuous  black  spot,  while  the  top  is  black, 
and  more  coarsely  punctate  than  the  wing- 
covers.  The  latter  are  each  crossed  by  four 
acutely  zigzag  lines,  composed  of  microscopic 
hairs,  forming  W-like  bands  on  the  elytra,  the 
basal  lines  being  less  distinctly  marked  than 
the  others.  The  ends  of  the  wing-covers  are 
also  tipped  with  gray,  especially  on  tbe  inner 
side  of  the  end.  The  legs  are  pitchy  brown 
with  light  hairs,  and  with  a  reddish  tinge  on  Fio.  40.— Chestnut  Borer. —From  Packard. 
the  terminal  joints  (tarsi).     It  is  a  little  over  half  an  inch  long. 

3.  The  noble  chestnut  borer. 

Calloides  nohilis  (Say). 

A  longicom  borer,  probably  depredating  upon  the  chestnut,  and  transforming  to  a 
large,  handsome,  black  brown  beetle,  nearly  an  inch  long,  marked  with  three  broken 
yellow  lines  and  a  pair  of  large  round  yellow  dots  on  the  wing-covers. 

Mr.  George  Hunt  informs  us  that  he  has  found  this  noble  Clytus  under 
the  bark  of  the  chestnut  at  Providence;  hence  it  occurs  as  a  borer  of 
this  tree.    Its  food-tree  has  not  heret  ofore  been  known. 

4.  The  two-toothed  Silvanus. 
Silvantis  bidentatua  (Fabricius). 

Order  Coleoptera;  family  Atomariidje. 

Under  the  bark  of  logs  and  decaying  trees,  probably  loosening  the  bark  from  the 
wood,  a  minute,  narrow,  flattened  beetle,  of  a  light  chestnut-brown  or  rust-color,  its 
thorax  longer  than  wide,  slightly  narrowed  towards  its  base  and  with  a  small  tooth 
projecting  outwards  at  each  of  its  anterior  angles.     Length,  0.10  to  0.12  inch.    (Fitch.) 

Fitch  observes  that  this  is  an  European  insect,  which,  like  a  kindred 
species,  the  Surinam  Silvanus,  has  now  become  perfectly  naturalized  and 
as  common  throughout  the  United  States  as  it  is  in  its  native  haunts. 
On  stripping  the  bark  from  recently  cut  logs  of  chestnut  and  of  oak, 
this  minute  beetle,  which  is  so  flattened  and  thin  that  it  can  creep  into 
the  slightest  crevices,  will  be  found  frequently  in  considerable  numbers. 

The  beetle, — ^The  head  and  thorax  often  of  a  darker  shade  than  the  wing-covers ;  the 
latter  with  rows  of  close  punctures  with  a  slightly  elevated  line  between  each  alter- 
nate row.  Its  thorax  also  is  densely  and  confluently  punctured,  and  commonly  shows 
a  very  faint  elevated  longitudinal  line  in  its  center.  The  angles  at  its  base  on  each 
side  are  obtuse,  and  from  these  angles  forward  to  the  projecting  tooth  the  lateral 
edges  are  crenate-dentate,  having  sixteen  little  elevated  tubercles  or  minute  teeth 
jutting  out  at  equal  distances  along  the  margin.    The  poinrt  of  the  lage  anterior  tooth 
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forms  a  right  angle.  Upon  each  side  of  the  head  behind  the  eye  is  also  a  minute  tooth 
of  the  same  size  with  those  along  the  sides  of  the  thorax.  The  surface  is  slightly 
clothed  with  minute  inclined  bristles.    (Fitch.) 

5.  The  notched- winged  geometer  moth. 

Eugonia  alniaria  Hlibner. 

Order  Lepidoptera;  family  Phal^nid^e. 

Feeding  on  the  chestnut,  a  bluish-green  caterpillar,  with  wrinkles,  and  on  the 
eleventh  segment  two  little  warto  tipped  with  brown;  transforming  to  a  light  ochre- 
yellow  moth  with  wings  deeply  notched. 

This  caterpillar  was  found  by  Mr.  L.  W.  Goodell  on  the  chestnut  at 
Amherst,  Mass.,  August  20;  on  the  2l8t  it  drew  a  few  leaves  together, 
and  spun  a  thin,  silky,  pear-shaped  cocoon;  became  a  chrysalis  the  24th, 
and  was  transformed  to  a  moth  September  13. 

Larva, — Body  two  and  three-tenths  inches  long,  the  body  largest  near  the  tail,  and 
tapering  to  the  head;  bluish  green,  with  a  thick  wrinkle  on  each  ring,  those  on  the 
fifth  and  eighth  thickest  and  light-brown;  on  the  back  of  the  eleventh  ring  two  little 
warts  tipped  with  brown.    (L.  W.  Goodell.) 

Pupa, — One  and  two-tenths  inches  in  length,  bluish- white,  ending  in  a  flattened 
tail,  tipped  with  black,  and  on  each  edge  three  small  black  spines,  each  ending  with 
a  minute  hook.     (Goodell.) 

Moth, — Short  bodied,  quite  hairy;  male  antennse  heavily  pectinated,  wings  deeply 
scalloped;  delicate  ochre-yellow,  with  a  reddish  tinge  towards  the  edge  of  the  wings, 
and  on  the  head  and  front  of  the  thorax.  Fore  wings  with  two  lines,  often  inter- 
rupted, or  only  developed  on  the  costa;  inner  line  on  the  inner  third  of  the  wing;  the 
curved  outer  line,  beginning  near  the  inner,  diverges  and  follows  a  sinuate  course, 
ending  much  nearer  the  apex  than  the  inner  line,  the  distance  varying;  both  wings 
speckled,  sometimes  thickly,  with  unusually  large  spots;  outer  edge  of  both  wings 
deeply  excavated,  especially  opposite  the  second  median  venule.  Hind  wings  with 
no  lines,  only  an  obscure  discal  dot.    Expanse  of  wings  two  and  two-tenths  inches. 

This  moth  ranges  from  Maine  to  Missouri.  The  larva  is  also  described 
by  Mr.  S.  H.  Scudder  as  living  on  the  black  birch.  But  his  description 
given  in  my  Monograph  of  the  Phalsenidie  (p.  530)  is  so  different  firom  Mr, 
Goodell's  that  I  fear  it  refers  to  a  different  insect. 

AFFECIING  THE  LEAVES. 

6.  The  chestnut  tree-hopper. 

Smilia  casiane(e  Fitch. 

Order  Hemiptera  ;  family  Membracid^. 

Puncturing  the  leaves  and  extracting  their  juices  in  July,  a  triangular  tree-hopper, 
shaped  much  like  a  beechnut,  of  a  blackish  color,  tinged  with  green  more  or  less  when 
alive,  its  head  and  the  anterior  edges  of  its  thorax  and  all  beneath  bright  yeUow,  its 
fore- wings  clear  and  glassy,  with  a  blackish  spot  on  their  tips  and  another  on  the  base, 
which  is  often  prolonged  along  the  middle  of  the  wing  and  united  with  the  hind  spot. 
Length  of  male,  0.25 ;  female,  0.30  inch.     (Fitch.) 
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7.  The  unadorned  tree-hopper. 

Sniilia  inomata  Say. 

A  tree-hopper  of  the  same  size  aud  shape  as  the  precediug,  but  of  a  light  green  color 
fading  to  light  yellow,  with  a  slender  black  line  along  the  upper  edge  of  its  back,  and 
a  yery  slight  duskiness  on  the  tips  of  its  glassy  wings.  Common  on  chestnuts  and 
oaks  from  July  to  the  last  of  September.     (Fitch.) 

8.  The  chestnut  gay-louse. 

Callipierus  castanece  Fitch. 

Order  Hbmiptera  ;  family  Aphid.e. 

On  the  under  sides  of  the  leaves,  puncturing  them  and  sucking  their  juices  in  August 
and  September,  a  small  sulphur-yellow  plant-louse,  with  black  shanks  and  feet,  its 
antennsB  also  black  except  at  their  bases  and  as  long  as  the  body,  its  wings  pellucid, 
their  first  and  second  oblique  veins  and  the  tip  of  the  rib- vein  edged  with  coal-*black, 
and  its  thighs  straw  yellow.    Length,  0.09 ;  expanse  of  wings,  0.15  inch.     (Fitch.) 

9.  The  chestnut  phylloxera. 

Phylloxera  caManece  (Ha  d«  ma    . 

In  August  and  September,  on  both  sides  of  the  leaves,  puncturing  them  and  extract- 
ing their  juices  and  causing  them  to  curl,  a  very  small  louse-like  fly  of  a  bright  sulphur- 
yellow  color,  with  a  black  thorax,  breast,  and  eyes,  its  feet  and  antennse  tinged  with 
blackish  and  its  wings  translucent.  The  wingless  individuals  associated  with  it  are 
entirely  yellow,  with  red  eyes.    (Haldeman.) 

AFFECTINa  THE  FRUIT. 

10.  The  chestnut  weevil. 

Balaninus  cai^yatrypes  (Boheman). 

Eating  large  cavities  in  the  meat  of  the  chestnut;  a  soft,  white,  footless  grub,  attain- 
ing its  full  size  when  chestnuts  are  ripe,  and  remaining  in  the  nuts  through  the  winter ; 
transforming  into  a  weevil  with  an  exceedingly  long  and  slender  beak. 

The  chestnut  is  often  infested  by  a  large  white  maggot  (Fig.  10,  larva 
of  Balaninus  and  chestnut  infested),  with  a  yellowish  head,  which 
attains  its  full  size  at  the  time  the  nuts  drop.    It  is  found  in  nuts  sent 


Fio.  41.— Cheatnut  Maggot,    a,  a  second,  better  drawn,  view ;  6,  head.— From  Packard. 

to  market,  and  it  is  probable  that  while  some  of  the  maggots  gnaw  their 
way  out,  and  enter  the  ground  in  the  autumn  to  transform,  others  delay 
until  the  spring*  The  worm  devours  nearly  a  third  or  one-half  of  the 
interior  of  the  nut,  part  of  the  cavity  being  filled  with  the  castings  of 
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the  worm.  As  the  grub  is  white  it  is  liable  to  be  overlooked  and  eaten 
with  the  chestnut;  it  makes  its  exit  through  a  round  hole  in  the  shell. 

The  larva  is  about  a  third  of  an  inch  long,  cylindrical,  and  of  nearly 
the  same  thickness  from  the  head  to  the  tail.  It  is  completely  footless 
as  are  nearly  all  nut-inhabiting  larvae.  It  is  very  difficult  to  rear  this 
insect,  as  I  have  found  after  successive  trials,  and  I  am  indebted  to  Mr. 
G.  Mooney,  of  Providence,  Ehode  Island,  for  a  fresh  male  and  female 
beetle  reared  by  him  from  chestnuts  collected  in  Providence.  On  send- 
ing one  of  the  specimens  to  Dr.  G.  H.  Horn,  he  kindly  identitled  it  as 
Balanimis  caryatripes. 

Dr.  LeConte,  in  his  work  on  "  The  Ehynchophora  of  America,"  remarks 
that  the  beak  of  these  weevils  "  attains  in  length  and  attenuation  the 
greatest  development;  in  the  male  it  is  rarely  shorter  than  the  body; 
in  the  female  it  is  frequently  twice  the  length,  and  is  used  to  make  the 
perforation  into  which  the  egg  is  subsequently  introduced.  The  great 
thickness  of  the  husks  of  the  fruits  (chestnuts,  walnuts,  hickory  uuts, 
&c.)  depredated  on  by  these  insects  necessitates  a  very  long  perfora- 
ting instrument  to  reach  the  kernel,  upon  which  the  larva  feeds.'' 

11.  The  chestnut  caterpillar. 

Devouring  the  inside  of  chestnuts  the  larva  of  a  moth  which  grows  to  more  than 
half  an  inch  in  length,  and  is  cylindrical  and  thick,  of  a  dirty  white  color,  with  a 
tawny  yellow  head,  and  sixteen  feet.  It  eats  the  meat  of  the  nut  mostly  at  its  tip 
and  on  its  convex  side,  the  cavity  which  it  makes  being  filled  with  little  brown  and 
whitish  grains ;  and  a  small  hole  is  perforated  upon  one  side  of  the  nut  at  its  tip,  oat 
of  which  a  portion  of  these  grains  is  protruded.     (Fitch). 

Besides  the  chestnut  grub  or  weevil.  Dr.  Fitch  gives  an  account  of 
this  larva  of  a  moth  which  he  has  found  in  chestnuts,  but  which  he  did 
not  rear. 

The  following  insects  also  prey  upon  the  chestnut: 

12.  The  larva  of  the  American  maple  moth,  Apatela  americana  Harris. 

13.  The  American  white  ant  (Termes  frontalis  Haldeman)  sometimes 

mines  and  wholly  consumes  the  interior  of  chestnut  fence  posts 
and  stakes,  while  the  outer  surface  remains  entire.  It  also  mines 
old  elm,  pine,  and  other  decaying  trees,  as  well  as  the  sills  of 
houses. 

14.  Lithocolletis  castaneceella  Chamb.    Larva  in  a  blotch  upper-surface 

mine  in  the  leaves. 

15.  Lithocolletis  sp.   Image  unknown.   Larva  in  tentiform  mine  in  under 

surface  of  leaves. 

16.  Bucculatrix  tri/asciella  Clem.    The  larva  probably  feeds  on  it, 

17.  Tischeria  castanea^lla  Chamb.    Larva  mines  the  upper  surface  of 

the  leaves. 

18.  Nepticula  eastanemfoliella  Chamb.    Larva  in  crooked,  linear  mines 

in  the  upi>er  surface. 
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{Robinia  paeuddcacia.) 

AFFECTING  THE  TRUNK. 

I.  The  locl'st  borer. 

Cyllenepicta  (Drury). 

Order  Coleoptera;  family  Cerambycid^. 

Boring  a  hole  i  inch  in  diameter  nnder  the  bark  and  upwards^  deep  into  the  wood^ 
and  ejecting  the  dust  through  the  orifice  in  the  bark,  a  longicom  larva,  which  trans- 
forms to  a  pupa  in  its  burrow,  and  late  in  summer  appears  as  a  brown  beetle,  striped 
and  banded  with  golden  yellow,  and  with  a  W  on  its  wing-covers;  often  abundant  on 
the  flowers  of  the  golden  rod  early  in  September,  when  they  lay  their  eggs  in  crevices 
in  the  bark  of  the  locust. 

This  is  by  far  the  most  destructive  pest  of  the  locust,  one  of  the  most 
beautiful  and  valuable  of  our  shade  trees.  In  New  England  there  is 
scarcely  a  tree  which  does  not  show  the  marks  of  its  attacks,  and  in  many 
localities  it  has  practically  been  exterminated.  In  the  Western  States  it 
is  also  very  destructive ;  but  from  observations  we  have  made  in  Ken- 
tucky the  noble  locust  trees  in  that  State  grow  so  luxuriously  as  to 
apparently  escape  or  overcome  the  insidious  attacks  of  this  borer.  It 
occurs  throughout  the  United  States  east  of  the  Plains. 

The  operations  of  the  grub  or  larva  may  be  detected  by  a  mass  of 
sawdust-like  castings  at  the  mouth  of  its  gallery. 

The  beetles  are  abundant,  feeding  on  the  flowers  of  the  golden  rod 
[8olidago)j  early  in  September,  when  we  have  taken  them  in  Cambridge^ 
Mass.,  and  Providence,  E.  I.  So  wide  are  the  deep  yellow  spots  and 
bands  that  the  beetle  is  nearly  all  of  the  shade  of  deep  golden  yellow 
peculiar  to  the  flowers  of  the  golden  rod,  and  thus  the  insect  is  an 
interesting  case  of  "protective  mimicry,"  being  protected  from  the 
attacks  of  birds,  &c.,  by  its  liability  to  be  confounded  with  the  yellow 
heads  of  the  golden  rod. 

The  best  account  of  these  insects  has  been  given,  as  follows,  by  Harris : 

In  the  month  of  September  these  beetles  gather  on  the  locust-trees,  where  they  may 
be  seen  glittering  in  the  sunbeams  with  their  gorgeous  livery  of  black  velvet  and  gold, 
coursing  up  and  down  the  trunks  in  pursuit  of  their  mates,  or  to  drive  away  theiF 
rivals,  and  stopping  every  now  and  then  to  salute  those  they  meet  with  a  rapid  bow- 
ing of  the  shoulders,  accompanied  by  a  creaking  sound,  indicative  of  recognition  or 
defiance.  Having  paired,  the  female,  attended  by  her  partner,  creeps  over  the  bark, 
searching  the  crevices  with  her  antennsB,  and  dropping  therein  her  snow-white  eggs, 
in  dusters  of  seven  or  eight  together,  and  at  intervals  of  five  or  six  minutes,  tUl  her 
whole  stock  is  safely  stored.  The  eggs  are  soon  hatched,  and  the  grubs  immediately 
burrow  Into  the  bark,  devouring  the  soft  inner  substance  that  suffices  for  their  nourish- 
ment till  the  approach  of  winter,  during  which  they  remain  at  rest  in  a  torpid  state* 
In  the  spring  they  bore  through  the  sap-wood  more  or  less  deeply  into  the  trunk,  the 
general  course  of  their  winding  and  irregular  passages  being  in  an  upward  direction 
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from  the  place  of  their  entrance.  For  a  time  they  cast  their  chips  out  of  their  holes 
as  fast  as  they  are  made,  but  after  awhile  the  passage  becomes  clogged  and  the  barrow 
more  or  less  filled  with  the  coarse  and  fibrous  fragments  of  wood,  to  get  rid  of  which 
the  grubs  are  often  obliged  to  open  new  holes  through  the  bark.  The  seat  of  their 
operations  is  known  by  the  oozing  of  the  sap  and  the  dropping  of  the  sawdust  from 
the  holes.  The  bark  around  the  part  attacked  begins  to  swell,  and  in  a  few  years  the 
trunk  and  limbs  will  become  disfigured  and  weakened  by  large  porous  tumors,  caused 
by  the  efforts  of  the  trees  to  repair  the  injuries  they  have  suffered.  According  to  the 
observations  of  General  H.  A.  S.  Dearborn,  who  has  given  an  excellent  account*  of 
this  insect,  the  grubs  attain  their  full  size  by  the  20th  of  July,  soon  become  pupse,  and 
are  changed  to  beetles  and  leave  the  trees  early  in  September.  Thus  the  existence  of 
this  species  is  limited  to  one  year. 

As  is  well  known,  this  species  also  attacks  the  walnut  and  hickory,  and  occasionaUy 
the  honey-locust,  but  those  individuals  living  in  these  trees,  unlike  the  locust  brood, 
•evolve  the  beetle  in  June,  according  to  Walsh,  who  has  claimed  that  the  males  of  the 
hickory-brood  differ  from  those  of  the  locust-brood  in  having  "  much  longer  and  stouter 
legs  and  much  longer  and  stouter  antennse,  and  in  having  [their  bodies]  tapered  be- 
hind to  a  blunt  point  ^' ;  on  the  other  hand  the  females  are  not  distinguishable,  nor  the 
larvsB.  On  this  ac«ount  Mr.  Walsh  regarded  the  locust  and  hickory  broods  as  represent- 
ing two  distinct  species,  a  view  not  now  entertained.  He  gives,  however,  some  inter- 
•esting  facts  in  the  Practical  Entomologisty  vol.  i,  p.  29,  regarding  the  appearance  of  this 
insect  in  the  Western  States,  as  follows : 

The  history  of  this  species  is  very  curious,  and  as  it  has  only  recently  been  eluci- 
dated by  myself,  and  some  additional  details  can  now  be  added,  may  be  briefly  summed 
up  as  follows:  About  a  hundred  years  ago  this  insect  was  well  known  to  Forster  to 
inhabit  the  locust  in  the  State  of  New  York.  Twenty  years  ago,  although  the  best 
Illinois  botanists  agree  that  the  locust  grows  wild  in  the  Southern  part  of  Illinois,  it 
was  still  unknown  in  that  State.  Shortly  afterwards  it  commenced  attacking  the 
locusts  in  the  neighborhood  of  Chicago,  and  thence  spread  gradually  in  a  south-south- 
west and  west  direction  through  the  State,  sweeping  the  locusts  before  it  wherever 
it  came.  In  1860,  it  had  pretty  well  destroyed  all  these  trees  in  Central  Illinois. 
Rock  Island  lies  on  the  Mississippi  River  180  miles  south  of  west  from  Chicago.  In 
1862  it  had  reached  a  point  20  miles  east  of  Rock  Island.  In  1863  it  burst  forth  sud- 
denly in  great  swarms  from  all  the  locusts  in  Rock  Island,  and  the  two  following 
years  about  completed  their  destruction.  It  has  now  (1865)  crossed  the  river  into 
Iowa,  and  no  doubt  will  continue  its  travels  westward  as  long  as  it  finds  any  locust 
trees  to  prey  on. 

Lest  it  should  be  supposed  that,  agreeably  to  the  belief  of  all  the  older  writers,  the 
species  that  inhabit  the  hickory  is  identical  with  that  which  inhabits  the  locust,  it  is 
proper  to  add  here,  that  I  myself  split  the  hickory  insect  out  of  a  stick  of  hickory 
wood,  as  much  as  eight  years  ago  in  Rock  Island;  that  abundance  of  hickory  grows 
in  the  woods  within  half  a  mile  of  that  city,  and  yet  that  our  locust  trees  were  never 
attacked  by  borers  until  1863,  when  they  were  suddenly  attacked  in  the  manner  men- 
tioned above.  Professor  Sheldon,  of  Davenport,  Iowa,  has  also  repeatedly,  for  many 
years  before  1863,  spUt  the  hickory  insect  out  of  hickory  wood  in  Davenport,  although, 

*  Dr.  Horn,  who  has  observed  this  borer  in  the  hickory,  states  (Proc.  Ent.  Soc.  Phil., 
i,  30)  that  its  excavations  are  immediately  subcortical.  *'  Unlike  the  Clytus  eryikro- 
cephaluSy  which  also  bores  in  the  hickory,  its  course  is  not  in  a  line,  but  it  bores  in 
every  direction,  making  extensive  excavations.  Its  borings  are  coarse  and  sawdust- 
Uke,  and  are  packed  with  considerable  firmness.  When  about  to  become  a  pupa  the 
larva  bores  for  a  slight  depth  into  the  wood,  and  for  a  distance  of  about  three  inches. 
The  aperture  is  closed  with  some  very  coarse  splinter-like  borings,  and  after  having 
turned  its  head  in  the  direction  of  its  previous  subcortical  dwelling,  it  undergoes  its 
transformation,  and  requires  about  two  and  sometimes  three  weeks  for  becoming  a 
perfect  insect." 
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8o  far  as  he  is  aware,  the  locusts  in  Davenport  had  not  been  attacked  by  borers  np  to 
1863.  Now,  if  the  hickory-borer  is  identical  with  the  locust-borer,  why  did  it  not 
attack  the  locusts  in  Rock  Island  and  Davenport  before  1863  and  1864  T  And  why, 
when  It  did  attack  them,  did  it  appear  suddenly  in  great  swarms? 

The  larva  is  six  or  seven-tenths  of  an  inch  long,  somewhat  flattened,  club-shaped, 
the  thoracic  segments  being  considerably  broader  than  the  abdominal  ones,  but  at  the 
same  time  distinctly  flattened  above  and  below.  Tbe  head  when  extracted  from  the 
thorax  appears  almost  circular  and  narrower  than  the  prothorax.  The  latter  is  twice 
broader  than  long,  rounded  anteriorly,  flattened  above  and  below,  brownish  yellow, 
•covered,  especially  on  the  sides  and  below,  with  a  short  golden  pubescence.  A  deep 
longitudinal  sinnated  furrow  is  visible  on  each  side,  a  short  transverse  furrow  crosses 
its  posterior  end.  The  upper  disk  is  inclosed  between  two  furrows  beginning  at  the 
posterior  margin,  and  not  reaching  the  anterior  one ;  a  transverse  furrow,  parallel  to 
the  posterior  margin,  separates  a  narrow  fleshy  fold.  The  anterior  portion  of  this 
upper  disk  is  irregularly  punctured  and  wrinkled,  although  shining ;  in  some  sx>eci- 
mens  it  has  an  indistinct.,  elongated,  somewhat  oblique  brownish  spot  on  each  side, 
about  the  middle ;  the  posterior  portion  of  the  disk  is  opaque,  covered  with  dens- 
longitudinal  wrinkles,  among  which  a  straight  impressed  line  is  apparent  in  the  mide 
<dle.  The  ventral  side  is  irregularly  punctured  on  the  sides,  and  has  a  depression  in 
the  middle  which  is  less  apparent  in  some  specimens. 

The  other  two  thoracic  as  well  as  the  two  first  abdominal  segments  have,  above 
and  below,  a  transverse  flattened  opaque  disk,  limited  on  each  side  by  a  furrow,  and 
showing  some  indistinct  furrows  on  its  surface ;  the  other  abdominal  segments  have 
the  usual  protuberances,  on  the  dorsal  as  well  as  the  ventral  side,  marked  with  wrin- 
kles. The  last  segment  is  short  and  divided  in  two  halves  by  a  transverse  fold ;  the 
latter  half  has  the  anal  opening  at  the  tip.  All  these  segments  are  beset  with  short 
golden  hairs  on  the  sides.     There  are  no  feet,  as  in  the  Lamii,    (Ostensacken.) 

The  pupa  has  numerous  pointed  granulations  on  the  prothorax ;  similar  granulations 
ending  in  sharp  points  are  placed  in  a  row  on  the  dorsal  segments  of  the  abdomen, 
near  the  posterior  margin ;  the  same  segments  have,  more  anteriorly,  a  few  similar 
sharp,  horny  projections.  On  the  penultimate  segments  these  projections  are  larger 
and  recurved  anteriorly  at  the  tip  ;  there  are  six  in  a  row  near  the  posterior  margin, 
and  two  others  more  anteriorly.  The  last  segment  has  four  similar  projections  in  a 
TOW.     (Ostensacken.) 

The  beetle, — Body  velvet-black,  and  ornamented  with  transverse  yellow  bands,  of 
which  there  are  three  on  the  head,  four  on  the  thorax,  and  six  on  the  wing-covers,  the 
tips  of  which  are  also  edged  with  yellow.  The  first  and  second  bands  on  each  wing- 
cover  are  nearly  straight ;  the  third  band  forms  a  "V,"  or.  united  with  the  opposite 
one,  a  **  W,''  the  fourth  is  also  angled,  and  runs  upwards  on  the  inner  marginof  the  wing- 
cover  towards  the  scutel;  the  fifth  is  broken  or  interrupted  by  a  longitudinal  elevated 
line ;  and  the  sixth  is  arched,  and  consists  of  three  little  spots.  The  antenme  are 
dark  brown,  and  the  legs  are  rust-red.  These  insects  vary  from  six-tenths  to  three  * 
fourths  of  an  inch  in  length.     (Harris.) 

Remedies. — An  excellent  way  to  save  a  valuable  shade  tree  from  the 
attacks  of  this  borer  is  to  thoroughly  soap  the  trunk  late  in  August,  so 
AS  to  prevent  the  beetle  from  laying  its  eggs^  early  in  Septeniber.  All 
insects  breathe  through  little  holes  (twenty  in  all,  ten  on  each  side) ; 
now,  if  a  film  of  soap  or  grease  or  oil  of  any  kind  closes  the  openings  of 
these  breathing  pores,  the  air  cannot  enter  the  respiratory  tubes  which 
ramify  throughout  the  interior  of  the  body  and  the  insect  dies  by 
asphyxiation — L  e.,  drowns.  Harris  states  that  whitewashing  and  cov- 
ering the  trunks  of  the  trees  with  grafting  composition  may  prevent 
the  female  from  depositing  her  eggs  upon  isolated  trees.    Also,  young 
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trees  might  be  headed  down  to  the  ground,  so  as  to  destroy  the  grub» 
boring  in  them,  and  also  to  promote  a  more  ^igorous  growth.  An  ex- 
cellent preventive  remedy  is  to  collect  these  beetles  early  in  September 
when  engaged  in  eating  the  flowers  of  the  golden  rod ;  children  could 
perform  this  labor. 

AFFECTINa  THE  LEAVES. 

2.  The  locust  depressaria. 

Depressaria  robiniella  Packard. 

Order  Lepidoptera  ;  family  Tineid^e. 

OccaBionally  late  in  June  defoliating  the  branches,  a  small  green  larva  with  a  thick 
body,  black  head,  and  transforming  late  in  July  to  a  light  brick-red  moth,  spotted 
irregularly  with  yellow. 

The  following  account  of  this  destructive  moth  is  taken  from  our 
"  Guide  to  the  Study  of  Insects."  The  moths  of  the  Tineid  genus  Be- 
pressaria  comprise  rather  large  species,  in  which  the  fore  wings  are 
unusually  hard  and  oblong.  The  abdomen  is  flattened  above,  with  pro- 
jecting scales  at  the  sides.  The  larvae  are  extremely  active  and  feed  on 
a  variety  of  substances ;  some  in  rolled-up  leaves  of  composite  plants, 
some  in  the  leaves  and  others  in  the  umbels  of  the  umbelliferous  plants. 
Many  of  the  worms  descend  from  the  plant  on  the  slightest  agitation^ 
so  that  considerable  caution  is  necessary  in  attempts  to  collect  them. 
The  full-fed  larvae  descend  to  the  ground  and  change  to  pupae  among 
the  fallen  leaves.  The  perfect  insects  have  the  peculiarity  of  sliding 
about  when  laid  on  their  backs. 

During  the  summer  of  1868  a  large  locust  tree  overhanging  our  gar- 
den in  Salem,  Mass.,  was  attacked  by  the  present  species  to  such  an 
extent  that  some  of  the  branches  were  nearly  stripped  of  their  leaves. 
This  moth  we  described  under  the  name  of  Depressaria  robiniella 
(Guide  to  Study  of  Insects,  PI.  8,  fig.  14).  The  larva  is  thick-bodied, 
with  a  black  head,  and  is  green,  the  cervical  shield  being  green.  It  de- 
vours the  leaves,  drawing  them  together  by  threads,  and  it  also  eats  the 
flower  buds.  It  was  most  abundant  in  the  last  week  of  June.  It  turned 
to  a  chrysalis  July  8,  and  in  about  two  weeks  the  moth  appeared. 

I'ke  moth. — The  head,  palpi,  and  fore  wings  are  light  brick-red,  spotted  irregularly 
with  yellow,  and  the  antennte  are  Hlate-brown.  The  fore  wings  are  a  little  darker  in 
the  middle,  especially  towards  the  inner  edge.  There  is  a  submarglnal  darker  brown 
band  near  the  outer  edge,  which  does  not  reach  the  costa,  and  on  the  outer  edge  is  a  row 
of  minute  black  dots.  The  hind  wings  and  abdomen  are  of  a  pale  slate-gray,  and  of 
the  same  color  beneath,  while  the  legs  are  of  a  very  pale  straw-yellow.  It  differa 
from  most  of  the  species  of  the  genus  in  having  the  apex  of  the  fore  wings  less  rounded 
than  usual,  and  in  this  and  other  respects  it  is  allied  to  the  European  D.  laterelia. 

3.  The  locust  leaf-miner. 

Pareotopa  rolnnxella  (Fitch). 

Order  Lepidopteka  ;  family  Tineid.e. 

Mining  the  leaf  in  July,  making  a  blotch  on  the  upper  surface  of  the  leaf,  with  a 
number  of  lateral  galleries  running  out  from  it,  on  each  side,  a  flattened  pale  green 
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worm  which  passes  the  chrysalis  state  in  the  leaf,  the  latter  falling  to  the  ground, 
and  the  following  June  giving  out  a  minute  moth. 

This  is  a  common  leaf-miner  of  the  locust  in  the  New  England  as  well 
as  the  Middle  States.  Out  of  the  seventeen  leaflets  which  form  the 
locust  leaf,  usually  two  or  three  and  often  more  make  the  blotches.  The 
mines  are  not  tenanted,  Clemens  states,  at  the  time  the  leaf  is  mined  by 
Lithocolletis  robiniella  (Clem.  Proc.  Phil.  Acad.,  1860). 

The  larva  makes  a  pale  yellowish  mine,  usually  on  the  midrib,  with 
lateral  branches  running  out  from  it.  It  pupates  in  a  small  nidus  on 
some  object  on  the  ground. 

The  moth,— Fore  v,'iug9  fine  brown,  somewhat  golden,  shaded  with  dark  brown. 
Along  the  costa  are  three  oblique  silvery  streaks ;  on  the  inner  margin  are  three  sil- 
very dorsal  spots,  placed  opposite  the  spaces  between  the  costal  streaks.  Near  the  tip 
of  the  wing  is  a  transverse  narrow  curved  silvery  line,  passing  from  the  costa  to  the 
inner  angle.     (Clemens.) 

4.  The  greater  i.ocu8T-leaf  gelecuia. 

Gehchia  pseudacacklla  Chambers. 

Order  Lepidoptera  ;  famUy  Tineid^. 

Prom  eggs  laid  on  the  under  surface  of  the  leaf  hatches  a  green  larva  with  reddish 
head  and  thoracic  plate  and  six  longitudinal  dusky  stripes ;  spinning  a  slight  web 
between  two  leaves ;  changing  to  a  moth  in  late  spring,  whose  yrings  expand  0.63  inch. 
It  is  sombre  in  color,  the  fore  wings  dark  slate,  flecked  with  brown  and  white ;  the 
hind  wings  pale  slate,  whitish  towards  the  base. 

5.  The  lesser  locust-leaf  geleciiia. 
GeJechia  robinicefoliella  Chambers. 

Spinning  two  locust  leaves  together  and  feeding  between  them^  leaving  the  outer 
surface  and  the  larger  ribs  untouched,  a  minute,  greenish  white  slender  larva,  which 
transforms  to  a  chrysalis  in  the  same  situation,  the  moth  differing  from  its  closely  allied 
species  in  the  palpi  being  slender  and  rather  long,  while  the  hind  wings  are  emargin- 
ate  beneath  the  apex.    (Comstock  and  Chambers. ) 

6.  The  autumnal  locust  leaf-miner. 

Lithocolletis  robiniella  Clemens. 

Mining  the  underside  of  the  locust-leaf  late  in  September  and  early  in  October  (in  the 
Middle  States)  a  cylindrical  larva,  with  a  pale  brown  head  and  the  body  greenish 
whit«,  sometimes  spotted  with  yellow;  the  chrysalis  contained  in  a  white  silken 
cocoon  within  the  mine,  and  transforming  late  in  October  and  early  in  November  into 
a  minute  moth  with  narrow  pointed  fore-wings,  which  are  golden  yellow  along  the 
costal  edge  and  with  a  spot  at  the  tip. 

The  species  of  Lithocolletis  are  known  by  their  small  size,  the  narro\r, 
pointed  fore  wings,  the  tuft  on  the  top  of  the  head,  and  the  simple,  not 
ciliated  antennae.  The  larvse  mine  the  upper  and  under  side  of  leaves 
and  usually  transform  within  a  silken  cocoon  in  their  burrows.  The 
present  species  is  one  of  the  best  known  of  the  genus. 

The  larva, — Body  cylindrical,  the  head  pale  brown ;  the  body  pale  greenish  white, 

with  a  red  median  dorsal  line  from  the  5th  to  the  9th  segment ;  on  the  9th  segment 

are  two  irregular  chrome-yellow  patches,  which  are  sometimes  wanting.    (Clemens.) 

The  moth. — Antenna  dark  brown ;  front  of  head  silvery  white,  the  tuft  dark  brown 
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mixed  with  grayish  ;  thorax  dark  brown ;  fore  wings  golden  yellow  above  the  fold, 
and  dark  cinereous,  somewhat  dusted  with  blackish  beneath  it.  About  the  middle  of 
the  wing  is  an  oblique  silvery  costal  streak,  black-margined  on  both  sides,  extending 
to  the  fold ;  another  beyond  the  middle,  meeting  nearly  in  the  center  of  the  wing  at 
an  angle,  a  dorsal  streak  from  the  inner  margin,  the  former  black-margined  on  both 
sides,  extending  to  the  fold ;  another  beyond  the  middle,  meeting  nearly  in  the  center 
of  the  wing  at  an  angle ;  a  dorsal  streak  from  the  inner  margin,  the  former  black- 
margined  on  both  sides,  the  latter  internally ;  another  costal  streak  near  the  tip  with 
an  internal  circular  black  m^gin  opposite  to  a  dorsal  streak  of  the  same  hue,  and 
joined  or  nearly  joined  to  it.  Just  behind  the  apical  spot  is  a  straight  silvery  streak, 
black-margined  internally.  A  black  round  spot  at  the  tip  of  the  fore  wings.  Hind 
wings  shining  dark  gray.     (Clemens.) 

7.  The  lo(^ust  skippkr  butterfly. 

Eudamus  tityrus  Fabricius. 

Drawing  the  leaves  together  in  July,  a  large  pale  green  caterpillar  about  2  inches 
long,  with  a  red  neck  and  large  red  head,  with  a  large  yellow  spot  on  each  side  of  the 
mouth,  feeding  by  night,  sometimes  pupating  between  the  leaves,  and  transforming 
into  a  stout-bodied,  brown  butterfly  with  a  skipping,  rapid,  strong,  low  flight,  and 
antennsB  flattened  and  bent  over  at  the  end.     (Harris.) 

These  voracious  worms  sometimes  strip  the  leaves  of  the  common 
locust  and  especially  the  viscid  locust  (Robinia  visoosa),  which  is  culti- 
vated in  New  England  as  an  ornamental  tree.  According  to  Harris,  the 
females  lay  their  eggs  singly  during  June  or  early  in  July  on  the  leaves, 
the  caterpillars  hatch  in  July,  and  when  quite  small  conceal  themselves 
under  a  fold  of  the  edge  of  a  leaf,  which  is  bent  over  their  bodies  and 
secured  by  means  of  silken  threads.  When  they  become  larger  they 
attach  two  or  more  lea\^es  together,  so  as  to  form  a  kind  of  cocoon  or 
leafy  case  to  shelter  them  from  the  weather,  and  to  screen  them  from 
the  prying  eyes  of  birds.  One  end  of  the  leafy  case  is  left  open,  and 
from  this  the  insect  comes  forth  to  feed.  They  transform  to  chrysalids 
either  among  the  leaves  or  desert  the  tree  and  seek  some  retired  place, 
where  they  spin  a  slight  loose  cocoon,  within  which  they  remain  through 
the  winter,  appearing  in  the  imago  state  by  the  middle  of  the  following 
June. 

The  butterfly  is  brown,  the  fore  wings  are  brown  with  a  transverse  semi-transparent 
band  across  the  middle,  and  a  few  spots  towards  the  tip  of  a  honey-yellow  color ;  hind 
wings  with  a  short  rounded  tail  on  the  hind  angles,  and  a  broad  silvery  band  across 
the  middle  of  the  under  side.    The  wings  expand  from  2  to  2|  inches.    (Harris.) 

Remedies. — Nearly  all  the  insects  which  prey  upon  the  foliage  of  the 

locust  can  be  gotten  rid  of  by  hand-picking  and  by  collecting  the  leaves 

in  autumn  and  burning  them ;  in  this  way  cherished  shade  trees  can  be 

protected. 

8.  The  locust  hispa. 

Odontoia  scutellaris  (Olivier).    Hiepa  euturalii  Harris. 

Order  Coleopteka  ;  family  Chrysomeud^. 

In  July,  blister-like  spots  appearing  upon  the  leaves,  within  which  is  a  small  flat- 
tened, whitish  worm,  with  three  pairs  of  feet;  a  quarter  of  an  inch  long,  tapering 
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from  before  backwards,  with  projections  along  each  side  like  the  teeth  of  a  saw;  re- 
maining a  week  in  the  pupa  state  within  the  leaf,  about  the  middle  of  August  it  issues 
as  a  small  flattened  black  beetle  with  the  prothorax  and  wing-covers, 
except  along  their  suture,  tawny  yellow.     (Fitch  &  Harris.) 

Harris  states  that  in  Massachusetts  these  beetles  may  be  observed  the 
middle  of  June  pairing  and  lajring  eggs  on  the  leaves  of  thelocust  tree. 


I 


While  this  species  of  leaf-mining  betle  is  meet  with  in  the 
New  England  States  and  Xew  York,  by  Information  received 
from  Kentucky  it  is  at  times  quite  injurious  to  locust  trees  in  ^uitm^^— 
that  State,  but  can  always  be  kept  under  by  hand-picking.         Sd°^     ^^' 

9.  Say's  weevil. 

Jpion  rostrum  Say. 

Order  Coleoptera  ;  family  Curculionid^e. 

From  June  until  September,  eating  numerous  small  round  holes  in  the  leaves,  a  lit- 
tle black  weevil  with  a  slender  projecting  beak,  its  thorax  with  close  coarse  punctures 
and  an  oval  or  longitudinal  indentation  back  of  its  center,  and  the 
furrows  of  its  wing-covers  with  coarse  punctures;  its  length  0.09,  and 
to  the  end  of  the  beak  0.12  inch.     (Fitch.) 


Dr.  Harris  states  that  the  grubs  of  this  little  weevil  live 
in  the  pods  of  the  common  wild  indigo  bush  {Baptisia  tine- 
toria)j  devouring  the  seeds.  He  adds,  "A  smaller  kind,  some- 
what like  it,  inhabits  the  pods  and  eats  the  seeds  of  the  lo-  ^w^e^X^ 
cust-tree,  or  Robinia  pseudacacia.^  Fitch  regards  the  insect  ^^  ^*^^" 
as  very  variable,  and  as  most  probably  destructive  to  the  seeds  of  both 
the  plants  here  mentioned. 

10.  The  black  locust  midge. 

Cecidomyia  pse^dacadw  Fitch. 

Order  Diptera  ;  family  Cecidomyiad.e. 

In  July  and  August,  the  tender  young  leaflets  near  the  tip  of  the  stem  folded  together 
like  a  little  pod,  the  cavity  inside  containing  from  one  to  three  small  milk-white  mag- 
gots, which  descend  below  the  surface  of  the  ground,  remaining  there  in  the  pupa 
state  about  ten  days,  and  then  appearing  as  a  small  blackish  midge.     (Fitch.) 

According  to  Fitch,  before  the  small  young  leaflets,  which  put  forth 
along  the  opposite  sides  of  the  main  leaf-stalks  at  their  tips  become  ex- 
panded, they  are  closed  together  like  two  leaves  of  a  book ;  and  it  is 
probably  at  this  time  that  the  female  midge  inserts  her  egg  in  the  cleft 
between  them,  the  irritation  from  which  and  from  the  small  maggots 
which  hatch  from  them,  keeps  the  leaflet  permanently  closed ;  a  slight 
cavity  forming  within,  in  which  the  worms  reside,  the  leaflet  hereby 
comes  to  resemble  in  its  shape  a  small  bivalve  shell  with  a  more  or  less 
wavy  edge.  The  surface  remains  unchanged  outside,  but  within  it 
assumes  a  pale  greenish  yellow  color.  The  attachment  of  the  leaflets  to 
the  stalk  becomes  so  weakened  when  infested  by  these  worms  that  prob- 
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ably  they  are  generally  broken  off  by  the  wind,  and  the  worms  are  thas 
carried  to  the  ground,  instead  of  crawling  down  the  stalks  by  night,  as 
is  the  habit  of  the  wheat  midge. 

The  female. — A  small  blackish  midge,  the  base  of  its  thorax  tawny  yeUow,  its  abdo- 
meu  pale  yellowish  with  the  tip  dusky  and  clothed  with  fine  hairs,  as  is  also  the  neck ; 
its  legs  black  with  the  thighs  pale  except  at  their  tips;  its  wings  dusky,  feebly  hya- 
line, with  the  fringe  short;  its  antennte  with  thirteen  short  cylindrical  joints  sepa- 
rated by  short  pedicels ;  its  length  0.065  inch  to  the  tip  of  the  body. 

11.  The  yellow  locust  midge. 

Cecidomyia  robinice  Haldeman. 

Order  Diptera  ;  family  Cecidomyiad-e. 

In  July  and  August  a  portion  of  the  edges  of  the  leaves  rolled  inwards  on  their  under 
sides  and  thickened,  inclosing  one  or  two  very  small  white  maggots  which  are  varied 
more  or  less  with  orange-yellow  ;  producing  a  pale  orange  midge  with  the  sides  of  its 
thorax  and  often  three  oval  stripes  on  the  back  and  the  wings  dusky;  its  antennae 
blackish  and  of  fourteen  joints  in  the  females,  twenty- four  in  the  males;  its  length 
0.12  inch.     (Fitch  and  Haldeman.) 

Professor  Haldeman,  who  described  this  two-winged  gall  fly  in  Em- 
mon's  Journal  of  Agriculture  and  Science,  October,  1847,  says  that  it, 
in  conjunction  with  the  Hispa  already  mentioned,  had  been  so  numerous 
in  southeastern  Pennsylvania  the  two  preceding  summers  as  to  kill  the 
leaves  upon  the  locusts,  the  trees  in  August  appearing  as  though  they 
had  been  destroyed  by  dry  weather. 

This  insect  may  be  detected  by  the  margin  of  the  leaflets  being  rolled 
inwards  upon  their  under  sides  for  a  length  varying  from  over  a  quarter 
to  a  half  inch,  the  upper  side  showing  a  concavity  or  rounded  hollow  at 
this  point.  "This rolled  portion,''  says  Fitch,  " is  changed  in  its  color  to 
a  paler  yellowish  green,  and  its  texture  is  thickened  and  succulent.'' 
The  same  leaf  sometimes  has  two  or  more  of  these  folds  along  different 
parts  of  its  margin. 

The  larva  is  colorless  or  watery  when  young,  becoming,  as  it  approaches  maturity, 
opaque  and  milk  white,  varied  more  or  less  with  bright  yellow.  It  is  long  oval, 
broadest  in  the  middle  and  tapering  thence  to  a  sharp  point  anteriorly,  the  opposite 
end  being  bluntly  rounded,  and  is  divided  into  thirteen  segments  by  transverse  im- 
pressed lines.    (Haldeman.) 

12.  The  locust  saw-fly. 

Kematus  similaris  Norton. 

Order  Hymenoptera;  family  Tenths  edinid^. 

Eating  the  leaves  of  the  black  locust,  a  small,  soft,  green  worm  i  inch  long,  with 
20  legs,  and  a  brownish  head ;  appearing  in  Washington,  D.  C,  late  in  August  untU 
October ;  transforming  in  a  dark-brown  oval  cocoon,  and  two  or  three  weeks  later 
issuing  as  a  saw-fly  nearly  i  inch  long,  of  a  dirty  yellow  color,  with  a  squarish  black 
patch  on  top  of  the  head,  the  sides  and  front  of  the  thorax  black,  and  a  transverse 
band  on  top  of  each  abdominal  segment.     (Comstock. ) 

This  saw-fly  inserts  its  irregularly  semi-ellipsoid  eggs  in  a  crescent- 
haped  cut  made  in  the  under  surface  of  the  leaf  by  the  "  saw."    In    a 
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few  days  the  larva  hatches.  Professor  Comstock  thinks  there  are  two 
and  possibly  three  broods  in  a  season,  and  that  the  insect  may  hibernate 
both  in  the  adnlt  and  pupa  stages. 
The  following  insects  also  feed 
on  the  locust : 

13.  Spermophagmt  rohinice  (Fabri- 

cius).  Family  Bruchidw 
(see  Horn,  Trans.  Amer. 
Ent.  Soc.,  iv,  311). 

14.  Sempteron  rob i nice  H.   Ed- 

wards. (Destructive  to  lo- 
custs in  Virginia  City, 
Xevada.     Bull.    Brooklyn 


Ent.  Soc,  iii,  72.) 


15 


The  lo  moth,  Hyperchiria  io 
(Fabricius).    (See  p.  111.) 
16.  The   hickory  tussock   moth, 
Orgyia  leucostigma. 

The  locust  goat  moth,  Xyleutes 
rohinice^  which  more  com- 
monly affects  the  oak.  (See 
p.  6.) 

Clisiocampa  erosa  Stretch. 
Oregon.    (Papilio,  i,  67.) 

Oelechia  psetidacaeiella  Ghamb. 


17 


18. 


19 


Fig.  i4.— Locust  saw-fly.    a,  egg»;  &,  c.  worms;  d,  tail 
of  the  same ;  f ,  cocoon ;  /,  lly. — Alter  Comstock. 


Larva  feeds  externally  on  the  leaves 
and  also  in  the  mines  of  Lithocolletis  robiniella  (Chambers). 
20.  Xylesthia  clemensella  Chamb.    Larva  bores  in  dead  locust-timber 
posts,  etc.    (Chambers.) 
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[Acer  saccharinum  and  Acer  ruhrnm.) 

1.  The  sugar-maple  bokkr. 

Glycohim  specioaus  (Say). 

Boring  into  the  solid  trunks  of  healthy  sugar-maple  trees,  often  killing  them,  a 
rather  large,  footless,  cylindrical,  whitish  grub,  changing  in  July  to  a  large,  beantiful, 
yellow-striped  beetle,  marked  with  a  golden  W  on  the  wing-covers. 

Although  the  question  as  to  whether  longicom  larvae  will  bore  into 
healthy  solid  wood  is  by  some  regarded  as  undecided,  there  is  no  doubt 
but  that  the  present  larva  bores  for  several  inches  into  the  trunks  of 
healthy  trees,  both  young  maples  as  well  as  trees  ten  or  twenty  inches 
in  diameter.  The  following  case  fell  under  our  own  observation.  On 
the  grounds  of  Bowdoin  College,  Brunswick,  Me.,  for  two  successive 
years  (1873-74)  a  number  of  fine  sugar  or  rock  maples,  nearly  a  foot  in 
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diameter,  and  which  had  been  set  out  for  thirty  or  forty  years,  suddenly 
died,  and  on  being  cut  up  into  fire- wood  were  found  to  be  deeply  per- 
forated in  all  directions  by  larvae  referable  to  this  species  by  its  large 
size  and  resemblance  to  the  locust  borer.  More  than  one  larva  and  one 
burrow  were  found  in  the  same  tree.  There  seemed  little  cause  to* 
doubt  but  that  the  grubs  were  the  cause  of  the  sudden  death  of  the 
tree. 

In  the  summer  of  1881, 1  noticed  that  one  tree  in  the  College  Campus 
was  partly  killed  by  these  borers,  and  that  other  trees  in  different  parta 
of  the  town  had  been  bored  by  them.  One  tree,  over  one  foot  in  thick> 
ness,  had  about  twelve  holes  in  the  trunk,  from  which  the  beetles  had 
issued  a  year  or  two  previous.  The  leaves  during  the  past  summer 
were  small  and  curled  up,  and  the  tree  was  evidently  in  a  sickly  condi- 
tion. The  few  Aphides  and  Psoci^  observable  on  the  leaves  in  July  and 
August,  were  not  suflftciently  numerous  to  occasion  the  trouble,  and  we 
attribute  it  to  the  effects  of  the  borer.  Another  somewhat  larger  sugar 
maple  in  the  same  yard,  the  age  of  which  was  about  forty-five  years,  had 
but  two  holes  in  it,  made  by  the  same  borer,  probably  in  1878  or  1879  ; 
the  tree  was  nearly  healthy,  with  fully  developed  leaves.  A  red  maple 
close  at  hand  had  not  been  affected  by  the  borer,  and  we  could  not 
learn  that  this  species  {A,  rubmm)  had  ever  been  attacked  by  this  borer* 
It  seems  to  us  that  these  are  clearly  demonstrated  cases,  where  healthy 
trees  have  been  killed  by  borers. 

-^  ^        The  first  observer  to  notice  this  borer,  and  the  fact 

IL  '1/^*/^'^  that  it  destroys  living  mat)les,  was  Rev.  L.  W.  Leon- 
^^^Bjr  ard,  who  gave  an  account  of  its  habits  to  Harris.    His^ 

^^H^  attention  was  called,  in  1828,  to  some  young  maples- 

/^^■j  in  Keene,  N.  H.,  which  were  in  a  dying  condition.    He 

y /^Hil         discovered  the  insect  in  its  beetle  state  under  the 

I  ^ry  ^        loosened  bark  of  one  of  the  trees,  and  traced  the  re- 

y      \  cent  track  of  the  larva  three  inches  into  the  solid  wood.. 

"^        '•  In  the  course  of  a  few  years  these  trees,  upon  the  eul- 

^^5i/^~  Katu^eSI;  tivation  of  which  much  care  had  been  bestowed,  were 

-From  Saunders.       nearly  dcstroycd  by  the  borers. 

This  beetle  was  said  by  Mr.  E.  B.  Eeed,  in  1872,  to  be  gradually  de- 
stroying the  sugar  maples  at  London,  Canada,  and  in  the  Beport  of 
the  Entomological  Society  of  Ontario,  for  1878,  Mr.  Saunders  states 
that  the  destruction  was  spreading  rapidly  in  the  streets  of  the  same 
city.  To  this  society  we  are  indebted  for  the  use  of  the  figure  of  the 
beetle. 

The  beetle,  according  to  Harris,  lays  her  eggs  on  the  trunk  of  the 
maple  in  July  and  August.    The  grubs  burrow  into  the  bark  as  soon  as 
they  are  hatched,  and  are  thus  protected  during  the  winter.    In  the 
spring  they  penetrate  deeper,  and  form,  in  the  course  of  the  summer 
long  and  winding  galleries  in  the  wood,  up  and  down  the  trunk. 

The  beetle  is  black  with  a  yellow  head,  with  the  antennaB  and  the  ejes  reddish 
•  black;  the  thorax  is  black,  with  two  transverse  yellow  spots  on  each  side*  /Jj^/^ing^ 
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covers  for  about  two-thirds  of  their  length  are  black,  the  remaining  third  is  yellow^ 
and  they  are  ornamented  with  bauds  and  spots  arranged  in  the  following  manner :  a 
yellow  spot  on  each  shoulder,  a  broad,  yellow,  curved  band  or  arch,  of  which  the  yel- 
low scutel  forms  the  keystone  on  the  base  of  the  wing-covers,  behind  this  a  zigzag 
yellow  band  forming  the  letter  W,  across  the  middle  another  yellow  band  arching 
backwards,  and  on  the  yellow  tip  a  black  curved  band  and  spot ;  legs  yellow,  while 
the  under  side  of  the  body  is  reddish  yellow,  variegated  with  brown.  Nearly  an  inch 
in  length.     (Harris.) 

Remedies, — This,  like  some  similar  borers,  should  be  looked  for  in  the 
spring,  when  it  can  be  detected  by  the  dust  it  casts  out  of  its  burrow^ 
and  when  it  can  be  cut  out  of  the  tree  with  a  knife,  or  killed  by  inserting 
a  stiff  wire,  or  by  the  injection  of  kerosene  oil  into  the  hole. 

2.   TllK  HORN-TAIL  BORKR. 

Tremex  columha  (Linniens). 

Order  Hymknoptera  ;  family  Urocerid.*:. 

Boring  in  the  trunk  and  making  large  round  holes,  a  large  white  grub,  with  a  promi- 
nent spine  on  the  end  of  the  body,  and  transforming  in  the  late  summer  into  a  large 
clear-winged  saw-fly,  with  a  long,  large  **8aw"  on  the  tail  of  the  female. 

This  interesting  insect  bores  indifferently  in  various  forest  and  shade 
trees,  attacking  the  elm,  oak,  sycamore,  and  perhaps  more  commonly  the 
maple.  The  holes  of  this  borer  may  be  recognized  by  their  large  num- 
bers within  a  given  space,  and  by  their  regular,  evenly-cut  shape,  being 
about  the  diameter  of  a  lead-pencil.  We  remember  seeing  some  years 
ago  a  tree  at  Saratoga  Springs,  in  the  trunk  of  which,  where  the  bark 
had  been  removed,  were  a  dozen  or  more  of  the  round,  even  holes  made 
by  these  insects,  who  seem  to  work  somewhat  in  concert.  Isolated 
shade-trees  along  roads  and  in  streets  are  favorite  places  of  resort* 
Harris  says  that  an  old  elm  tree  in  his  vicinity  used  to  be  a  favorite 
place  of  resort  for  this  saw-fly,  numbers  of  them  collecting  about  it 
during  the  months  of  July,  August,  and  the  early  part  of  September* 
*^  Six  or  more  females  might  frequently  be  seen  at  once  upon  it,  employed 
in  boring  into  the  trunk  and  laying  their  eggs,  while  swarms  of  the 
males  hovered  around  them.  For  fifteen  years  or  more  some  large  but- 
tonwood  trees  in  Cambridge  have  been  visited  by  them  in  the  same 
way.  The  female,  when  about  to  lay  her  eggs,  draws  her  borer  out  of 
its  sheath,  till  it  stands  perpendicularly  under  the  middle  of  her  body, 
when  she  plunges  it,  by  repeated  wriggling  motions,  through  the  bark 
into  the  wood.  When  the  hole  is  made  deep  enough,  she  then  drops 
an  egg  therein,  conducting  it  to  the  place  by  means  of  the  two  furrowed 
pieces  of  the  sheath.  The  borer  often  pierces  the  bark  and  wood  to 
the  depth  of  half  an  inch  or  more,  and  is  sometimes  driven  in  so  tightly 
that  the  insect  cannot  draw  it  out  again,  but  remains  fastened  to  the 
tree  till  she  dies.  The  eggs  are  oblongoval,  pointed  at  each  end,  and 
rather  less  than  one- twentieth  of  an  inch  in  length.''  Harris  adds,  what 
has  been  observed  frequently  by  others  since  his  time,  that  these  larv» 
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are  often  destroyed  by  the  maggots  or  larvae  of  two  singular  ichneumon 
flies  (Rhyssa  atrata  and  lunator).  These  are  the  largest  known  ichneu- 
mon flies;  they  are  provided  with  long,  slender  borers  or  ovipositors  from 
three  to  four  inches  in  length,  which  they  thrust  into  the  deep  holes 
made  by  the  Tremex  borers,  in  the  bodies  of  which  they  insert  an  egg, 

(We  have,  however,  observed  one  of  these  Rhyssce  engaged  in  ovipos 
iting  in  an  elm  tree  infested  with  the  larvae  of  Compaidea  tridentnta.) 

The  following  description  of  the  larva  is  copied  from  our  report  "On 
the  Insects  affecting  the  Cranberry,  with  remarks  on  other  injurious 
Insects.''* 

The  larva. — A  long,  white,  cylindrical  worm,  with  the  segment  behind  the  head  of 
the  same  width  as  the  twelfth  segment  from  the  head ;  the  thirteenth  much  narrower, 

I    regularly  rounded  behind,  with  a  deep  crease  above,  leading  backward 
and  a  little  downward  to  a  small,  sharp,  terminal,  dark-reddish  horn.    The 
horn  is  acute,  with  three  teeth  above,  near  the  base,  and  two  smaller  ones 
on  the  under  side.    Each  of  the  three  last  rings  bulges  out  on  the  under 
side.    The  head  is  white,  and  about  half  as  wide  as  the  segment  behind, 
into  which  it  partially  sinks.     It  is  rounded,  smooth,  with  the  antennae 
represented  by  small  rounded  tubercles,  ending  in  a  minute  homy  spine ; 
should  the  spine  be  regarded  as  indicating  a  joint,  then  the  appendage  is 
three-Jointed.    The  clypeus  is  broader  than  the  labrnm  by  a  distance  eqaal 
to  its  own  length.    The  labrum  is  a  little  more  than  twice  as  broad  as  long, 
with  the  front  edge  slightly  sinuous.    The  large,  powerful  mandibles  are 
four-toothed  on  one  side  and  three-toothed  on  the  other.    The  maxilUe  are 
three-lobed,  the  lobes  unequal,  ending  in  spines,  the  middle  lobe  with  two 
spines,  the  outer  lobe  much  smaller  than  the  others.    The  labium  or  under 
Pig.   46.  —  hp  is  rather  large,  rounded,  with  a  spine  projecting  on  each  side.    The  pro- 
Larva  of  thorax  or  segment  next  behind  the  head  is  twice  as  long  as  the  one  behind 
c  olamba,  it,  divided  into  two  portions  by  a  suture  behind  it.    There  are  three  pairs  of 
— Fro^m  small,  soft,  unjointed  feet,  of  which  the  first  pair  are  considerably  the  lar- 
P  ackard.  gest ;  they  do  not  project  straight  out  but  are  pressed  to  the  body  and  di- 
rected backward.  There  are  ten  .pairs  of  spiracles,  one  pair  on  the  hinder  edge  of  the 
prothorax,  twice  as  large  as  the  others;  the  second  pair  between  the  second  and  third 
rings,  and  the  eight  others  on  the  eight  basal  abdominal  segments.    Leng^th,  2.25 
inches;  greatest  thickness,  .28  inch. 

The  larvae  from  which  the  above  description  was  taken  were  found  at 
Amherst,  Mass.,  early  in  October,  in  a  tree  containing  several  of  the 
adult  insects,  which  had  not  left  their  holes  and  seemed  likely  to  be 
destined  to  pass  the  winter  in  the  tree.  Clementi  has  in  Ontario,  Canada, 
taken  several  of  the  imago  with  the  larvae  from  the  oak  in  March,  so 
that  it  undoubtedly  hibernates  as  an  imago. 

3.  Thb  slxtekn-legokd  maple-borer. 

JEgeria  acerni  (Clemens). 

Order  Lkpidoptera;   family  ^oeriad.!::. 

Following  the  work  of  the  flat-headed  borer,  burrowing  under  the  bark  of  the  soft 
maple,  sometimes  girdling  and  killing  the  tree,  a  caterpillar  with  sixteen  fegs,  spin- 


■^  In  the  Tenth  Annual  Report  of  the  U.  S.  Geological  and  Geographical  Survey  of  the  Territories. 
By  F.  V.  Hayden,  TJ.  S.  Geologist.    WaaWngton,  1878.  ^-^ 
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ning  a  cocoon  of  silk  covered  with  its  castings;  the  moths  issuing  from  the  tree  late  in 
May  and  thence  through  the  summer,  the  worms  occurring  under  the  Lark  tlirough  the 
summer  and  winter.     (  Riley. ) 

This  borer  is  sometimes  very  destructive  to  soft  and  sometimes  to 
sugar  ihaples,  especially  young  trees,  in  Ohio,  Illinois,  and  Missouri,  the 
moths  sometimes  emerging  in  great  numbers 
from  the  trunks  of  the  trees.  Mr.  G.  11. 
Pilate  states  that  the  red  maple  trees  in 
Dayton,  Ohio,  were  greatly  infested  by  this 
borer,  in  consequence  of  which  a  large  num- 
ber of  those  shade  trees  are  dead  or  dying. 
(Bull.  Brooklyn  Ent.  Club,  vol.  i,  20.)  Mr. 
Riley  says  he  has  always  found  the  worms 
in  such  trees  as  have  been  injured  either  by 
the  work  of  the  flat-headed  borer,  by  the  rub- 
bing of  the  trees  against  a  post  or  board 
or  in  some  other  way.  ^*  Where  the  bark  is 
kept  smooth  they  never  seem  to  trouble  it, 
the  parent  evidently  preferring  to  consign 
her  eggs  to  cracked  or  roughened  parts. 
For  this  reason  the  worm  is  not  found  in 
the  smoother  branches,  but  solely  in  the 
mjiin  trunk.     Whether  the  soap  applica- fi«.  47.-rr.  ^:jroriAacenii:  a,  caterpu- 

..  .,,  ,    . ,  .,     /.  1  .i.  Ja**:  ft,  cocoon;  d,  pupa  oaites  —  Af.er 

tions  Will  prevent  the  moth  from  depositing    Riiey. 

her  eggs  is  not  known ;  judging  from  analogy,  probably  not.    Yet  it  will 

tend  to  keep  the  bark  smoother,  and  in  being  used  to  shield  the  tree 

from  the  other  borer,  it  will  indirectly  shield  it  from  this  one.    Mr. 

Gennadius  recommends   whitewashing  the  trunks,  and  filling  up  all 

holes  and  fissures  with  mortar,  so  as  to  render  the  bark  as  smooth  as 

I)os8ible." 

The  moth. — Head  and  palpi  deep,  reddish  orange,  thorax  ochreous  yellow ;  ahdomen 
bluish  black  varied  with  yellow,  with  a  deep  reddish  terminal  tuft.  Fore  wings  with 
the  edges  and  median  vein  bluish  black  dusted  with  yellowish ;  a  large  discal  bluish 
black  patch;  end  of  the  wing  ochreous  yellow,  with  a  blackish  subterminal  band, 
and  the  veins  blackish.  Hind  wings  with  a  blackish  discal  patch.  Body  beneath 
ochreous  yeUow,  with  a  bluish  black  patch  on  each  side  of  the  second  abdominal  seg- 
ment. Middle  and  posterior  tibiae  ringed  with  bluish  black;  the  forelegs  blackish, 
with  thecoxte  (or  hip  joints)  touched  with  reddish  orange;  expanse  of  wings  about 
0.80  inch. 

The  larva  is  a  little  over  half  an  inch  long,  livid  white,  the  head  small  and  yellow, 
with  16  legs,  all  of  which  are  reddish.     (Clemens.) 

4.  The  flat-headed  apple-treb  boker. 
Chrysobothrie  femorata  Fabricius. 
In  the  Mississippi  Valley,  sometimes  riddling  soft  maples  through  and  through,  con- 
fining itself  mostly  to  the  inner  bark,  causing  peculiar  black  scars  and  holes  in  the 
trunk,  a  flat-headed  grub,  transforming  to  a  flat,  hard-shelled  beetle.     (Riley.) 

While  this  beetle  more  commonly  infests  the  oak  (p.  16)  and  the  apple, 
it  threatens  in  the  Western  States,  according  to  Eiley,  to  impair  the 
value  of  the  soft  maple  for  shade  and  ornamental  purposesoy  VjUU^ic 
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5.  The  peach  and  cherry  flat  headed  borer. 

Dicerca  divaricata  Say. 

Order  Coleoptera;  family  Bufrestidj;:. 

Boring  in  red  maple  stumps  a  flat-headed  borer  whose  prothoracic  segment  is  not  so 
wide  in  proportion  to  the  two  following  segments  as  in  Chrysobothris  larvae. 

Although  Fitch  says  that  the  beech  is  undoubtedly  the  original  resi- 
dence of  this  borer,  now  destructive  to  cherry  and  peach  trees,  and 
that  "  wherever  a  dead  tree  of  this  kind  occurs  some  of  these  beetles 
will  almost  always  be  found  upon  it  on  sunny  days  in  midsummer,"  we 
have  found  several  of  the  fully  and  half-grown  larvee,  with  the  dead 
beetle,  in  a  partly  rotten  stump  of  the  swamp  maple  at  Providence, 
June  1.  The  hole  for  the  exit  of  the  beetle  is  oval  cylindrical,  S"*"*  in 
its  longer  diameter  and  4"*'"  in  its  shorter.  The  following  description  of 
the  larva  was  drawn  up  from  the  larger  specimens ;  that  of  the  beetle 
is  quoted  from  Harris: 

Larva, — Prothoracic  segment  moderatiely  broad,  not  so  long  as  wide,  but  not  so  wide 
in  proportion  to  the  two  succeeding  segments  as  in  Chrysobothris ;  the  second  thoracic 
segment  trapezoidal,  narrower  than  the  lirst  by  two- thirds  of  its  length ;  third  thoracic 
segment  a  little  narrower  and  a  little  longer  than  the  second.  All  the  abdominal  seg- 
ments about  two-thirds  as  wide  as  the  third  thoracic,  and  round  and  thick.  The  ter- 
minal segment  a  little  over  one-half  as  wide  as  the  one  before  it.  Prothoracic  seg- 
ment with  a  large  broad  rough  chitinous  surface,  with  an  inverted  narrow  V  with 
long  slender  arms  to  the  y.  On  the  under  side  of  the  segment  the  rough  surface  is 
divided  into  two  by  two  nearly  parallel,  longitudinal  smooth  lines.  Length  of  body, 
35min.  length  of  prothoracic  segment,  5™™;  breadth,  7™™;  width  of  metathoracic  seg- 
ment, 5™™ ;  width  of  an  average  abdominal  segment,  4"»™. 

The  heetU. — W^iog-covers  much  elongated  and  spreading  widely  apart  at  the  end ; 
the  insect  copper-colored,  thickly  covered  with  little  punctures;  the prothorax slightly 
furrowed  in  the  middle ;  the  wing-covers  marked  with  numerous  fine  irregular  im- 
pressed lines  and  small  oblong  square  elevated  black  spots ;  middle  of  the  breast  fur- 
rowed ;  the  male  with  a  little  tooth  on  the  under  side  of  the  shanks  of  the  middle  pair 
of  legs.     Length,  l8»n»n-23™". 

6.  The  qukrcitron  bark  borer. 

Graphisurus  fasdatus  (De  Geer). 

Order  Coleoptera  ;  family  CERAMBYCiDiE. 

This  beetle,  more  commonly  found  on  the  oak,  has  been  found  in  the 
pupa  as  well  as  adult  stage  under  the  bark  of  the  sugar  maple  in  North- 
ern New  York  by  JVIr.  George  Hunt  5  and  we  have  reared  the  beetle 
from  a  pupa  found  under  the  bark  of  the  red  or  swamp  maple,  at  Provi- 
dence, June  1.  The  cell  made  by  the  larva  for  the  repose  of  the  pupa 
is  about  an  inch  long,  one-third  of  an  inch  wide,  and  one  tenth  deep. 
(See,  also,  p.  22.) 

7.  Xylolerus  politas  Say. 

Order  Coleoptera  ;  family  Scolytid.e. 

In  this  species,  according  to  Leconte,  the  elytra  have  ill-defined  dis- 
tant rows  of  punctures,  with  interspaces  equally  strongly  punctured, 
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pubescence  erect  and  abundant.  He  has  received  specimens  from  Mr. 
J.  A.  Lintner,  said  by  him  to  depredate  on  maple  trees.  "  It  is  easily 
known,''  adds  Leconte,  "  by  being  more  hairy  than  the  other  species, 
with  the  interspaces  of  the  elytra  sparsely  punctured,  so  that  the  rows 
of  punctures  appear  confused." 

8.  Stenoscelis  &rem  Boheman. 
Order  Coleoptkra  ;  family  Calandrid.e. 

This  beetle  occurred  in  a  partly  rotten  stump  of  the  red  maple  in  a 
swamp  at  Providence;  June  1,  in  company  with  Dieerca  divaricata  and 
Xestohium  affine.  All  these  beetles  were  submitted  to  Dr.  Leconte  for 
identification.  The  mine  is  irregular,  sinuous,  1.5-2""  in  diameter,  and 
were  quite  numerous. 

9.  Xestohium  affine. 
Order  Colkoptera  ;  family  Ptixid.e. 

Several  specimens  of  this  beetle  occurred  June  1  in  a  rotten  stump, 
with  the  larvae,  which  closely  resembles  those  of  Emobius.  It  makes  a 
sinuous  mine  4""  in  diameter,  and  opening  externally  by  a  round  hole 
3mm  ir^  diameter ;  the  burrows  being  filled  with  fine  excrement. 

Larva. — Body  cylindrical,  white,  soft,  very  full  and  rounded  at  the  end,  a  little  the 
thickest  at  the  thoracic  portion;  3  pairs  of  thoracic,  3-jointed  rather  slender  feet. 
Head  rather  large,  more  than  half  as  thick  as  the  body.  End  of  abdomen  covered 
with  rather  dense  yellowish  hairs.  Length,  10™™;  thickness  of  body,  3.1-4™™.  Fig. 
441  of  Emohiiis  mollis  in  my  Guide  to  the  Study  of  Insects  well  represents  the  general 
appearance  of  this  larva. 

AFFECTlNa  THE  LEAVES. 

10.  The  greex-striped  maple  worm. 

Anisota  ruhicunda  (Fabricius). 

Order  Lepidoptkra;  family  BoMBYciDifi. 

Sometimes  nearly  stripping  soft  maples  of  their  leaves,  large  smooth  worms  longi- 
tudinally striped  with  pale  and  darker  green  lines,  and  recognizable  by  two  anteriorly- 
projecting  black  horns  on  the  second  segment  behind  the  head,  and  transforming  to  a 
pale,  ochre-yellowisb,  thick-bodied  moth,  tinged,  especially  on  the  fore  wings,  with  a 
rosy  hue,  and  expanding  a  little  over  two  inches. 

Although  in  the  Eastern  States  this  insect,  especially  the  moth,  is 
not  common,  yet  we  have  observed  it  as  far  east  a«  Brunswick,  Me., 
where  it  feeds  on  the  maple,  the  moth  there  appearing  the  middle  of 
June;  in  the  Western  States,  Illinois,  Missouri,  and  Kansas,  it  proves 
during  certain  years  very  destructive,  entirely  or  nearly  stripping  the 
soft  or  swamp  and  sometimes  the  silver  maple  of  its  leaves,  and  dis- 
couraging people  from  planting  this  tree  along  roadsides.  It  is  known 
to  feed  on  the  oak. 
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According  to  Eiley,  the  eggs  are  deposited  in  patches  of  thirty  and 
upward,  on  the  under  side  of  a  leaf.  Each  is  about  0.05  inch  long,  sub- 
oval,  slightly  flattened,  translucent,  and  pale  greenish. 

In  Missouri  and  Kansas  the  worm  is  double-brooded,  the  first  brood 

of  worms  appearing  mostly 
during  June  and  giving  forth 
the  moths  late  in  July,  while 
the  second  brood  of  worms  ap- 
pears in  August  and  Septem- 
ber, wintering  in  the  chrysalis 
state,  and  not  appearing  as 
moths  until  the  following  May. 
The  caterpillar  molts  four 
times,  becoming  fully  fed  with- 
in a  month,  and  then  entering 
the  ground  to  pupate. 

Larca. — In  the  first  stagey  yellow^ 

Tr,«  AQ    Tu  <>      *      ♦      «ii       ,  f      1     ^^'ith  a  large  black  head,  the  spines 

Fig.  48.— The  roBv  forest  caterpillar.   6,   pupa;  e,  female.   .        .  ,?.,,,  ,        ,  - 

—After  Riley.  forming    little    black     tubercles    of 

nearly  uniform  size.  In  the  second  stage  the  head  is  browner,  and  the  spines  and  stripe 
of  the  full-fed  larva  more  apparent.  In  the  third  stage  like  the  caterpiUar  in  its  fourth 
or  last  stage,  but  smaller.  The  fully-fed  caterpillar  is  an  inch  and  a  half  long ;  pal© 
yellowish -green  longitudiually,  striped  above  alternately  with  eight  very  light  yel- 
lowish-green lines  and  seven  of  a  darker  green,  inclining  to  black,  with  two  slender 
black  spines  on  the  second  segment  behind  the  head,  and  two  lateral  rows  of  sharper,, 
shorter  spines.  Head  copal  yellow;  segments,  10  and  11  a  little  dilated  and  rose 
colored  at  the  sides. 

The  chrysalis. — Rough  and  pitted,  nearly  black,  with  curved  horns  about  the  head 
and  thorax,  and  the  movable  joints  provided  with  a  ring  of  sharp  conical  teeth 
around  the  anterior  edge.     (Riley. ) 

The  moth. — Fore  wings  rose-colored,  crossed  by  a  broad  pale-yellow  band;  the  hind 
wings  pale  yellow,  with  a  short  rosy  band  behind  the  middle;  the  body  is  yellow,  th© 
under  side  and  legs  rose-colored  (Harris).  In  Western  specimens,  the  yellow  predomi- 
nates, the  rose-color  being  but  faintly  visible,  according  to  Riley,  who  has  also  had 
specimens  which  were  almost  whit-e  or  colorless.  The  wings  expand  about  two  inches^ 
The  male  antenme  are  broadly  pectinated  like  feathers. 

Remedies. — A  taehina  parasit.e,  Tachina  ( Belvosia)  bifasdata  Fabr.,  and 
an  ichneumon  fly  prey  upon  the  caterpillars,  and  thus  reduce  their  num- 
bers. Eiley  recommends  searching  for  and  destroying  the  moths  and 
eggs  late  in  May,  while  the  worms,  when  about  to  leave  the  trees,  *^  may 
be  entrapped  by  digging  a  trench  either  around  the  individual  tree  or 
around  a  grove  or  belt.  The  trench  should  be  at  least  a  foot  deep,  with 
the  outer  wall  slanting  under.  Great  numbers  of  worms  will  collect  in 
it,  or  bury  themselves  in  its  bottom,  and  may  easily  be  killed.'' 

11.  The  green  stinging  io  caterpillar. 

Hyperchiria  to  (Fabricius). 
Order  Lepidoptera;  family  Bombycid-«. 
Sometimes  feeding  late  in  summer  on  the  maple,  a  large,  greenish,  thick  caterpillar^ 

with  fascicles  of  irritant,  radiating,  sharp  spines  over  the  body,  spinning  a  thin  silken 
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cocoon  among  the  leaves,  and  transforming  the  following  May  or  June  into  a  large^ 
stout-bodied  moth ;  the  males  yellow  with  a  very  large  eye-like  spot  on  the  hind  wings^ 
and  the  females  purple-brown,  the  wings  of  the  latter  expanding  nearly  three  inches 

Although  this  large  cater- 
pillar is  a  general  feeder, 
devouring  in  the  Southern 
States  the  leaves  of  tlie  In- 
dian corn,  as  well  as  the 
sassafras,  black  locust,  the 
false  indigo,  wild  black 
cherry  {Prunus  serotina), 
and  the  willow,  currant,  cot- 
ton, clover,  elm,  hop  Tine, 
balsam,  poplar,  balm  of  Gil- 

ead,    dogwood,  and    choke  x    ^ 

cherry,  we  have  found  it  in  1       ^ 

Maine,    where    it    is    a     rare  no.  49.— Green  stinging  iocaterplUar.— After  RUcv. 

moth,  feeding  on  the  rock  or  sugar  maple,  and  hence  refer  to  it  under 
this  head.  The  eggs  are  top-shaped,  attached  by  the  smaller  end,  in 
patches  of  about  thirty,  on  the  under  side  of  leaves.    The  caterpillars 

in  the  Western  States  begin 
to  hatch  about  the  end  of 
June,  getting  their  growth 
in  two  months,  after  molt- 
ing five  times.  The  spines 
are  poisonous  to  the  fingers 
and  the  caterpillar  cannot 
be  handled  without  causing 
some  pain  and  irritation. 

The  larva. — About  two  inches 
long,  of  a  pea-green  color;  the 
spreading,  slender  spines  deeper 
yellow  and  often  tipped  with 
black.  A  lateral  white  line,  edged 
above  with  lilac. 

Fig.  50.-Male  of  io  moth.— After  RUey.  The  moth, — Males   deep  ochre- 

yellow  marked  with  purple  brown,  with  a  large,  round  blue  si>ot,  bordered  with  black, 
with  a  central  whit^  dash.  The  fore  wings  of  the  female  are  purple  brown,  the 
hind  wings  as  in  the  male.  In  Massachusetts  the  moths  appear  during  June  or  early 
in  July. 

12.  The  maplk  daggkr-moth. 

ApaUla  americana  Harris. 

Order  Lepidoptera;  family  NocTUin.fc. 

In  September,  a  rather  large  greenish-yellow  caterpiUar,  with  long  hairs  ornamented 
with  four  pencils  of  long  hairs,  and  a  single  pencil  on  the  eleventh  ring,  spinning  a 
dense  cocoon  under  the  bark  or  elsewhere,  and  transforming  into  a  whitish  moth  the 
next  summer. 

This  is  not  uncommon  on  maple  trees  late  in  the  autumn,  and  its 
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habits  are  described  by  Harris,  who  says  that  it  also  feeds  on  the  elm, 
linden,  and  chestnut.    We  have  often  noticed  it  in  Maine. 

13.  Forest  text  caterpillar. 
Clmocampa  sylvatica, 

A  colony  of  the  worms  not  fully  fed  were  found  June  6,  collected  in  a 
mass  near  the  ground  on  the  trunk  of  the  maple  at  Brunswick,  Me. ;  at 
this  time  they  were  molting  for  the  last  time. 

14.  The  maple  slug  moth. 

Lith<icodes  fasciola  H.  Sch. 

Order  Lepidoptera  ;  family  Bombycid^. 

According  to  Clemens,  the  larva  is  elliptical,  somewhat  pointed  behind ; 

body  thickest  in  the  middle,  flattened,  with  the  sides  curving  from  a 

>^^    ^        central  ridge;  this  ridge  has  a  vertical  elevation  at  its 

^^^^^^P  sides  above  the  body,  growing  less  and  less  before  and 

^H|^^^  behind,  terminating  in  front  in  a  rounded  margin,  and 

^^^^^F    behind  in  an  obtuse,  short  spine.    The  body  is  smooth, 

Fig.  5i.--M»pie slug  with  uo  distiuct  spined  papulae,  but  the  edges  of  the 

Pakcard.  ridgc  and  the  outline  of  the  body  are  thrown  into  sub- 

<5renated  folds. 

15.  The  lesser  maple  span-worm. 
Stegania  puatularia  Guen^e. 

Feeding  on  the  leaves  early  in  June^  a  bluish-green  looper  striped  with  whitish  and 
yeUowish,  producing  the  moth  in  July.     (Saunders.) 

This  is  a  common  insect  and  has  been  raised  by  Mr.  W.  Saunders,  who 
aays  that  the  caterpillar  is  full  grown  about  the  middle  of  June,  enters 
the  chrysalis  state  within  a  few  days  after,  and  produces  the  moth  early 
in  July.  We  have  found  it  in  the  woods  of  Northern  Maine  in  August, 
and  it  is  common  in  August  in  the  Northern  and  Western  States. 

The  larva. — Body  cylindrical,  about  |^  inch  long,  head  medium  sized,  rather  flat  in 
front,  slightly  bilobed,  pale  green.  Body  above  bluish-green,  with  thickly  set  longi- 
tudinal stripes  of  whitish  and  yellowish.  A  double  whitish  dorsal  line,  with  border- 
ing lines  of  yellowish  white,  neither  of  which  are  unbroken,  but  are  formed  of  a  suc- 
cession of  short  lines  and  dots.  Below  these,  on  each  side,  are  two  or  three  imperfect 
white  lines,  made  up  of  short  streaks,  and  much  fainter  than  those  bordering  t^e 
dorsal  line;  spaces  between  the  segments  yellowish.  The  skin  all  over  the  body  is 
much  wrinkled  and  folded.    (Saunders.) 

The  moth  is  exceedingly  pretty  and  may  be  recognized  by  its  white  body  and  wings 
and  four  deep  golden-ochreous  costal  spots,  with  two  lines  running  across  the  wings, 
these  lines  sometimes  wanting.     It  expands  an  inch. 

16.  The  large  maple  span-worm. 

Eutrapela  transvereata  Packard. 

Feeding  on  red  maple  in  July,  a  large  slender-bodied  span-worm,  the  body  thickened 
behind,  carinated  on  the  sides;  of  a  dark  purple-brown  mixed  with  reddish;  a  dorsal 
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rtMldiah-gray  crescent-shaped  spot  on  the  middle  of  the  seventh  segment,  behind  which 
is  a  pair  of  low  kidney-shai)ed  tubercles,  and  a  pair  of  dorsal  pointed  black  ones  on 
the  eleventh;  second  rinjr  swollen  on  the  sides.  Length,  crawling,  46°»™.  Changes 
to  a  pupa  the  end  of  July  in  rolled  leaf,  the  moth  appearing  August  10.  (Goodell.) 
The  moth  is  large,  dull  ochre-yellow,  and  the  hind  wings  are  tailed.  We  have  taken 
it  resting  on  red  maple  heaves  iv  Maine. 

17.  The  American  silk-worm. 
TeJea  polyphemuB  Hilbner. 

According  to  Mr.  E.  B.  Beed,  this  insect  "frequently  attacks  maples, 
and  from  the  enormous  size  of  the  caterpillar  and  its  voracious  appetite 
a  great  deal  of  damage  is  often  done."    (Report  Ontario  Ent.  Soc.  for 

18713,  p.  39.) 

18.  The  Ckcropia  caterpillar. 

Platysamia  cecropia  (Linn). 

This  caterpillar,  larger  than  the  foregoing,  also  sometimes  occurs  on 


Fi«J.  .'»2. — CaterpilUir  of  the  Cecropia  silk  moth,  nat.  size.— Aflc-r  Riley. 

the  maple.    It  is  about  fcur  inches  long,  and  pale  green,  ornamented 
with  large  tubercles  colored  green,  blue,  yellow,  and  red. 

19.  The  maple  semi-looper. 

Ophiiisa  hiatHartH  (Hilbner). 

Order  Lepidoptera  ;  family  Noctuid.*:. 

Late  in  July  feeding  on  the  silver  maple,  a  brownish  gray  caterpillar  1.40 inch  long, 
with  the  first  pair  of  i>rolegs  small,  the  worm  having  a  semi-looping  gait. 

When  about  to  go  into  chrysalis  it  cuts  through  a  portion  of  a  leaf  of 
the  tree  on  which  it  has  fed,  and  turning  it  over  constructs  a  snug  little 
case,  fastening  it  up  closely  and  carefully  with  silken  threads,  and  in 
this  completes  its  transformations.  After  remaining  in  the  pupa  state 
about  two  weeks,  the  moth  appears.     (Saunders.) 

The  larva  is  1.40  inch  long,  somewhat  onisciform.  Head  medium  sized,  flattened, 
bilobed ;  color,  pale  ashen  gray  with  streaks  of  pale  brown  appearing  under  a  magni- 
fying lens  as  a  fine  network  ;  a  dark  brown,  nearly  black,  stripe  on  each  side,  and  a 
few  short  gray  hairs  scattered  over  its  surface.  Body  above  brownish-gray,  with 
numerous  streaks  and  dot^  of  pale  brown.  A  double  irregular  dorsal  line  ;  other  broken 
lines  composed  chiefly  of  dots,  none  of  them  continuous.  A  subdorsal  row  of  whitish 
dote.     On  the  hinder  part  of  the  12th  segment  is  a  raised  crescent-shaped  line  edged 
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behind  with  black,  ami  ou  the  terminal  one  two  whitish  dots,  with  a  Bmall  black 
patch  at  their  bast^.  Spiracles  pale  oval,  edged  with  black.  Under  surface  paler  and 
greenish,  feet  greenish,  [irolegs  bluish-green  dotted  with  brown.  The  moth  is  rather 
large,  with  broal  tria^r^iilar  fore  wings,  and  is  uniformly  brown,  with  two  obliqne 
darker  b^nds. 

20.  The  maplk  LKAF-currRii. 

iHcurvaria  aceri/oliella  (Fitch). 

Onler  Lkpidoptera  ;  family  TiNEiDJi. 

Cutting  round  hciles  in  the  leavas  and  consuming  their  pulp  in  rings  and  semi-cir- 
cular spots,  and  UHiiig  the  round  pieces  to  hide  the  small  white  worms  between  them 
■and  the  leaf,  forming  a  broad  round  case  adhering  to  the  surface  of  the  leaves. 

This  larva  witli  its  singular  case  has  been  described  by  Fitch,  and 
we  have  received  specimens  of  maple  leaves  and  cases  from  Vermont. 
Early  in  August  tlie  leaves  of  forest  trees  begin  to  wither,  and  holes 
appear  in  them,  the  orbicular  pieces  being  taken  by  the  little  worm  to 
form  a  broad  scale  concealing  it.  Tlie  worms  fall  with  the  leaves  to  the 
ground  in  the  autumn,  and  there  remain  transforming  in  their  cases, 
and  late  in  the  spring  ai)pear  as  moths. 

The  larpa, — Nearly  a  (juarter  ot'  an  uirAx  long;  slender,  cylindrical,  soft,  and  con- 
tractile; dull  white;  h>'ad  liatrniei],  ami,  like  the  throe  succeeding  segments,  pale 
rusty  brown. 

The  moth  with  hmg  narrow  p.iiiitfd  wings  ;  thefoi-e  pair  brilliant  steel-blue,  the  hind 
wings  smoky  brown,  with  purplish  rolieutions.  Between  the  anteniia3  a  dense  tuft  of 
-erect  bright  orange-yellow  hairs.     (Fitch.) 

The  following  inse<!ts  al.st)  infest  the  maple: 
21.  Gastropacha  americana  Harris.     (Lintner,  Contr.  iii.) 
21.  Nadata  gibbofta  Sm-Abb.     (Lintner,  Contr.  iii,  150.) 

23.  Kematocampa  filamcntaria  Guen.     (Lintner,  Contr.  iii,  105  ) 

24.  Amphidasi/8  cognataria  Guen.     (Lintner,  Contr.  iii,  IGG.) 

25.  Hcterophelps  triguttata  H.-Sch.      (Saunders  in  Packard's  Monogr. 

Phalsenidje.) 

26.  LWiOcolletis  aceriel la  Glemeus.    Larva  in  a  flat  blotch  mine  in  up|>er 

surface  of  leaves. 

27.  Lithocolletk  lucidicostella  Clemens.  )  Larvae  in  tentiform  mines  in  un- 

28.  Lithocolletis  clemensella  Chamb.        i     der  surface  of  leaves. 

29.  Oracilaria  packardella  Chamb.     Larva  rolls  the  leaf  downward  into 

a  conical  figuie. 
;30.  Catastega  aceriella  Clems.    Larva  only  known.    It  at  first  mines  the 
leaf,  and  afterwards  constructs  a  case  of  its  frass.    (Does  not 
belong  to  Tineida?  ?) 

31.  Xylotrechm colonm (^ii^bvmw^:).     Found  by  Mr.  G.  Ilunt  under  the 

bark  of  an  old  sugar  maple  in  Northern  New  York. 

Hemipteua. 

32.  Psylla  anmdata  Fitch.    Occurs  on  the  sugar  maple. 

33.  Siphonophora  acerifollm  Thomas.    On  soft  maple,  Acer  da8yoa}'pum^ 

Iowa,  Illinois,  and  Missouri. 
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34.  Aphis  aceris  Linn.    Occurs  on  Acer  pensylvanica  (Fitch). 

35.  Lecanium  aoericola  Walsh  and  Riley.    (Amer.  Ent.  i,  14.)    Also  on 

box  elder  (Thomas). 

36.  Lecanium  acericorticis  Fitch.     On  silver  mapld,  Washington,  D.  0. 

(Glover,  Sm.  Rep.  187G.    See  Thomas  vii,  120;  American  Natur- 
alist, xii,  655,  808.) 

DiPTEEA. 

37.  Ceeidomyia  aceris  Shimer.     On  Acer  dasycarpum.     (Trans.  Amer. 

Ent.  Soc.,  i,  281.) 

IlfSECTS  INJUILIOnS  TO  THE  COTTONWOOD. 

( PopuluM  monilifera. ) 

AFFECTING  THE  TRUNK  AND  BRANCHES. 

1.  Thb  poplar  borer. 

Saperda  caloarata  Say. 

Order  Coleoptera  ;  family  Cerambycid^. 

In  the  Western  Stat^s^  including  Colorado,  causing  widespread  injury  and  destruc- 
tion to  the  Cottonwood  trees.    (Riley.    See  the  poplar  borer,  p.  117.) 

2.  Hi/perplatys  aspersus  Say. 

Boring  in  dry  twigs  at  Columbus,  Tex.;  the  perfect  insect  to  be  found  throughout 
•pring  and  snmmer,  according  to  Schwarz.     (Riley.) 

3.  Oberea  achaumii  Lecoute. 

The  larva  burrowing  in  the  twigs,  making  a  very  smooth  cylindrical  burrow,  the 
perfect  insect  appearing  in  the  middle  of  Juue  at  Saint  Louis,  Mo.    (Riley.) 

4.  Oberea  mandarina  Fabr. 

The  larva  boring  in  the  thin  twigs  at  Saint  Louis,  Mo.,  the  imago  issuing  in  the 
middle  of  April.     (Riley.) 

5.  Dorytomus  mucidus  Say. 

Running  on  and  flying  about  cotton  wood  trees  early  in  April  and  again  in  August. 
In  October  it  is  found  under  dead  bark  of  trees  in  winter  quarters.  Comtnon.  Illi- 
nois.    (A.  8.  McBride.     Can.  Ent.  XII,  106.) 

6.  Ero8  cocdnatus  Say. 

Found  in  April  in  Illinois  in  the  cotton  woo.l,  under  logs  in  the  woods.  '(McBride, 
loc.  cit,) 

AFFECTING  THE  LEAVES. 

7.  The  streaked  cottonwood  beetle. 

Plagiodera  scripta  (Fabricius). 

Older  Coleoptera  ;  family  Chry8o.melid.e. 

An  abundant  beetle,  infesting  the  leaves  of  the  cottonwood  and  other  species  of 
Populns  and  of  willows  throughout  the  West  to  Colorado,  and  south  to  Louisiana, 
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destroying  vast  groves ;  three  aDuual  broods ;  the  larva  peculiar  from  emittiDg  from 

the  tips  of  it-s  tnbercnlous  spines  a  pun- 
gent milky  fluid;  transforming  on  the  leaf, 
the  pupa  remaining  in  the  partially  cast- 
off  larva  skin ;  the  beetle  usually  black 
on  the  prothorax,  with  the  sides  yellow 
i/     \     ^      V  and  the  wing-covers  yellowish,  with  three 

Fig.  53.— Streaked  cottonwood   beetle :    a,   beetle,  interrupted  lines  of  black  or  bluish  spot«. 
normal  form :  b,  c,  d,  «,  showing  variations. — Af-  t*        _ujj.  ji.  xi^ 

ter  Riley.       '    '   '    '   '  *  It  may  be  destroyed  by  syringing  the  tree^ 

with  a  wet  preparation  of  London  purple  or  Paris  green.     (Riley,  Amer.  Ent.  iii,  159.) 


I^^o.  54.— Gmb  of  Htreaked  cottonwood  boetle:  «,  cggs:  b,  one  enlarged;  e,  newly 
batched  larva- :  d,  d.  d,  larva*  of  ditferent  ages ;  «.  ])npa,  nat.  size ;  /.  one  of  the 
middle  segments  of  the  body  of  larva  seen  from  above,  showing  tubercles,  enlarged. 
After  Riley. 

8.  The  cottonwood  daogkh-motii. 

Jcronycta  popiili  Riley  {lepuftcuVnia  Gnen.  ^) 

Devouring  the  foliage  and  not  unfrequently  stripping  the  tree,  a  caterpillar  which 

rests  curled  arouud  on  the  leaf,  and  is  easily  recognized  by  its  body  being  covered 

with  long,  soft,  bright-yellow  hairs,  and  along  pencil  of  black  hairs  on  top  of  segments 

4,6,7,8,  and  11.     (Riley.) 

This  caterpillar  is  sometimes 
destructive  to  the  foliage  of  the 
cottonwood  in  Missouri.  There 
are  two  broods  of  these  worms 
each  year ;  the  first  brood  ap- 
l)earing  in  June  and  producing   j 


Fig.  55.— The  cottonwood  dajiger-moth  and  its  caterpillar.— After  Riley. 


motlis  by  the  last  of  July,  the  second  brood  appearing'  the  last  of  Au- 
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gust  and  throughout  September,  and  passing  the  winter  in  the  chrysalis 
state.  It  is  attacked  by  several  parasites,  i.  e.,  a  Microgaster,  an  Ophion, 
and  a  Tachina  fly. 

The  chrysalis  is  dark  shiny  browu,  and  endsiu  an  obtuse  point  furnished  with  several 
forked  bristles.  It  is  formed  within  a  pale  yellow  cocoon  of  silk  interwoven  with  the 
hairs  of  the  caterpiUnr  and  is  generally  spun  in  some  sheltered  place,  as  in  a  chink  in 
the  bark  of  a  tree,  etc. 

The  moth, — Fore  wings  white-gray  near  the  anal  angle  between  veins  1  and  2,  a 
large  and  conspicuous  spot  like  a  Greek  letter  /)«t,  placed  sidewise,  and  from  this  spot 
a  somewhat  zigzag  line  runs  parallel  with  the  posterior  border,  forming  a  large  dart- 
like  spot  between  veins  5  and  6.     (Riley.) 

9.  Smerinthus  modesta  Harris. 

Larva  on  Cottonwood  in  Illinois.     (C.  E.  Worthington,  Can.  Ent.,  x,  16.) 

10.  Pemphigus  popuU'transver^ttS  Riley. 

Forming  a  gall  upon  the  petiole  near  the  base  of  the  leaf  of  Popnlus  monilifera  and 
P.  haUamifera,    Missouri,  Southern  Texas,  and  Colorado.     (Riley.) 

11.  Pemphigus  populi-moniUs  Riley. 
On  the  narrow-leaved  Cottonwood  in  Colorado. 

12.  Pemphigus  popuH-ramularum  Riley. 

13.  Pemphigus  pseudohyrsa  Walsh. 
Occurs  on   Populuf  angulata.    (Thomas  viii,  151.) 

14.  Pemphigus  ragabundus  Walsh. 

Produces  a  large  irregular  gall  on  the  tips  of  the  twigs  of  certain  cottonwoods. 
(Thomas  viii,  151.) 

15.  Pemphigus popuUoauIis  Fitch.    (Le  Baron.) 

Also  occurs  on  the  aspen  (Populus  tremuloides)  in  Wisconsin.     (Thomas  viii,  149.) 

IG.  Chaitophorus  populicola  Thomas. 

Found  in  July  at  Carbondale,  III.,  and  early  in  September  on  the  under  side  of 
young  sprouts  of  Populus  angulata  (cottonwood). 

INSECTS  INJURIOUS  TO  THE  POPLAR 

AFFECTING  THE  TRUNK. 

1.  The  poplar  borer. 

Saperda  calcarata  Say. 

Order  Coleoptera  ;  family  Cerambycid.e. 

Often  destroying  the  Lombardy  poplar,  a  yellowish-white  grub,  nearly  two  inches 
long,  and  changing  to  a  graj'  longicorn  beetle,  irregularly  striped  with  yellow  ochre, 
the  wing-covers  ending  in  a  sharp  point,  flying  in  August  and  September. 

Harris  states  that  this  borer,  with  the  grabs  of  the  broad-necked 
Prionus,  almost  destroyed  the  Lombardy  poplars  in  his  vicinity  (Cam- 
bridge, Mass.),  and  that  it  also  lives  in  the  trunks  of  the  native  poplar. 
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The  beetles  rest  on  the  trunks  and  branches  of  various  kinds  of  poplars 
in  August  and  September,  and  also  fly  by  night,  sometimes  entering  the 
c_  open  windows  in  the  evening.    According  to 

Riley  this  borer  is  universally  destructive  to  the 
Cottonwood  in  the  Western  States. 

The  larva, — About  two  inclies  long ;  the  body  very  thick^ 
rather  lar<2;er  before  than  behind ;  the  segments  full  aud 
roanded.  The  first  segment  broad,  sloping  obliquely 
downward  to  the  head.  Ou  the  upper  side  of  the  broad 
segment  (prothoraoic)  containing  the  head  is  a  large 
square  yellowish  homy  area,  succeeded  by  rough  oval 
areas  on  the  tops  of  the  succeeding  segments.  Theae 
rasps  serve  as  legs,  which  are  wanting  in  the  grub. 

The  beetle  is  called  the  spurred  Saperda  (culcarata)  from 
Fio.  56.— Poplar  borer:  a,  natural  the  spine-like  ends  of  the   wing-covers.     The  body   is 

meDt  enlarged.— From  Packard,  it  a  fine  blue-gray  color;  it  is  finely  punctured  with 
brown,  with  four  ochre-yellow  lines  on  the  head  and  three  on  the  top  of  the  thorax; 
the  scutel  is  also  ochre-yellow,  and  there  are  several  irregular  lines  and  spots  of  the 
same  color  on  the  wing-covers;  it  is  li  inch  in  length.     (Harris.) 

2.  The  lesser  poplar  borer. 
Sap<rda  mcesta  Leconte. 

Boring  in  the  poplar  and  balm  of  Gilead,  selecting  the  smaller  branches,  in  many 
places  not  more  than  an  inch  or  two  apart,  and  situated  chiefly  at  the  base  of  the 
buds,  the  whole  length  of  the  excavation  not  much  exceeding  an  inch;  pupating 
early  in  May  and  becoming  beetles  by  the  end  of  May. 

The  larva. — Nearly  cylindrical,  tapering  a  little  posteriorly,  and  about  half  an  inch 
in  length.  Head  very  small,  dark  reddish  brown  in  front,  pale  behind.  Body  deep 
yellow.  Second  segment  deeper  in  color  and  more  horny  than  the  other  segments ; 
terminal  segment  a  little  more  hairy  than  the  others.     (iSaunders.) 

3.  The  poplar  girdler. 

Saperda  conoolor  Leconte. 

Girdling  the  trunks  of  sapling  poplars,  by  carrying  a  mine  around  the  trunk,  which 
causes  a  swelling  often  nearly  twice  the  diameter  of  the  tree. 

Our  attention  was  first  directed  to  this  borer  and  the  marked  effects 
of  its  work  by  Mr.  George  Hunt.  In  his  company  we  have  found  nu- 
merous saplings  of  the  common  x>op]ar  in  the  woods  about  Providence^ 
with  the  unsightly  swellings  around  the  trunk.  The  beetle  is  uniformly 
gray  approaching  the  color  of  the  downy  under  side  of  the  poplar,  with 
no  spots,  while  the  antennae  are  black,  stained  with  gray  at  the  joints. 
Length  10""". 

4.  The  broad  necked  Prion  us. 

Prionus  laticollia  Drury. 

Order  Coleoptera  ;  family  C'ERAMBYCiDiE. 

Boring  in  the  wood  of  the  trunks  and  roots  of  diflferent  poplars,  a  white  soft  grub  a« 
thick  as  one's  thumb,  producing  an  oval  moderately  convex  black  long-homed  beetle 
0.90  to  1.50  long  and  less  than  half  as  broad,  its  wing-covers  rough  from  conflueat 
irregular  punctures  and  with  two  or  three  raised  lines,  its  thorax  with  three  irregular 
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teeth  along  each  side,  an  I  its  antenne  of  twelve  joints  resemblin^i^  little  conical  cup9 
placed  one  witliin  the  othor  and  projecting  upon  thciir  lower  side  like  the  teeth  of  a 
saw;  appearing  abroad  in  July.     (Fitch.) 

Though  of  late  years  injiirioiis  to  the  ai)ple,  gr.inevine,  and  pine,  this 
beetle  may  originally  have  been 
confined  to  the  i)oplar8,  espe- 
cially as  Harris  does  not  enu- 
merate the  above  -  mentioned 
trees,  but  says  that  it  lives  in  the 
trunks  and  roots  of  the  balm  of 
Gilead,  Lombardy  poplar,  *'  and 
probably  in  those  of  other  kinds 
of  po[)lar  also.  The  beetles  may 
frequently  be  seen  upon,  or  fly- 
ing around,  the  trunks  of  these 
trees  in  the  month  of  July,  even 
in  the  daytime,  though  the  other 

kinds  of  PrionUS    generally   tly  Fuj.  57— Biouilntko.l  Prionuaaud  pupa.— After  Riley. 

only  by  night.''  Prof.  S.  J.  Smith,  in  his  report  as  Entomologist  to  the 
State  Board  of  Agriculture  of  Connecticut,  for  IS72,  remarks:  "I  have 
noticed  it  in  logs  of  poplar,  bass-vvooil,  and  oak,  and  in  the  trunks  of 
old,  decaying  apiile  trees,  and  Professor  Verrill  has  collected  it  in  great 

numbers,  at  New 
Haven,  in  chest- 
nut raihroad  ties,'^ 
p.  346.  It  seems 
to  us  most  prob- 
able that  this  bor- 
er also  infests  the 

Fig.  58.— Larva  of  broa<l-necked  Prionus.— AfUr  Riley.  pitchpiue,      slnce 

we  have  seen  these  beetles  flying  at  noon  in  abundance  in  the  middle  of 
July  on  the  sandy  plains  of  Brunswick,  M  line,  among  pitch-pines,  two 
or  three  mdes  away  from  any  p>plars;  a  id  have  c«iptured  them  among 
pines  at  intervals  for  twenty-five  years  past. 

5.  The  xYLErTK8  boukr. 

XijIeulcJi  popnii  Walker. 

Nothing  is  known  to  us  concerning  this  moth,  except  that  the  specific 

name  indicates  that  it  occurs  on  the  poplar.    The  habitat  mentioned  by 

Walker,  is  St.  Martin's  F.dLs,  Albany  River,  Hudson's  Bay,  the  original 

specimen  described  by  Walker  being  in  the  British  Museum. 

6.  Thk  poplar  goat-moth. 

Cosftm  c^ntercnvH  I^intner. 

Drier  L':!»n)  )jjri5!{A;  family  Bombvcidk. 

IVrt'.u-ating  the  trunks  of  P.}^)ila'i  In' tviUlddy  a  wor  n  si  nilnr  to,  hut  smaller  than, 

the  oa'v  cateri)illar  ( AT.  rohinitv),  tlv?  iiu>:li  i.s<  liiig  fro  n  tliJ  tnu'sdiiriug  June.    (Bailey.) 

Usually  trees  less  than  a  foot  in  diameter  are  atta<3ke^izb3?bvtuis^^Wdfm^ 
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a  number  occurring  ia  tbe  same  tree,  according  to  the  account  of  Mr* 
J.  S.  Bailey.  (Can.  Eut.  XI,  j).  1.)  The  eggs  are  laid  by  the  long  ovi- 
positor of  the  female  in  the  deep  crevices  of  the  bark  of  the  poplar. 
When  hatched,  i.  e.,  during  the  summer,  they  bore  into  the  tree,  never  appa- 
rently ceasing  to  eat,  and  extending  their  tunnels  through  solid  wood, 
first  in  the  alburnum  and  then  through  the  heart,  the  burrows  increas- 
ing in  size  with  that  of  the  larvip,  until  the  latter  are  completely  grown. 
In  consequence  of  the  innumerable  tunnels  cut  in  feeding,  many  trees 
are  destroyed.  The  burrows  made  by  the  larva?  are  about  15  millimeters 
in  width,  and  terminate  in  the  pupating  cell,  which  is  about  40™"*  long, 
and  smooth;  the  extremity  toward  the  opening  is  closed  by  a  wad  of 
finer  and  then  coarser  filings  of  the  wood.  The  coarser  splinters  are  not 
detached  entirely  from  the  wood,  but  are  split  up  by  the  larva  all  around 
the  top  of  the  cell  and  project  like  bristles.  These  splinters  make  a  firm 
wad.  Against  them  are  piled  a  quantity  of  finer  chips  or  thin  filings, 
which  are  loose,  but  pressed  together. 

The  cell  is  about  40*""'  from  the  outer  bark  of  the  tree,  and  the 
chrysalis  makes  its  exit  through  the  burrow  by  means  of  the  teeth  on 
the  segments  and  the  spinous  process  on  the  front,  by  which  it  forces 
itself  by  stret<5hing  and  contracting  the  abdomen  through  the  wood 
scrapings  which  close  the  cell  until  it  comes  to  the  end. 

The  larva  is  supposed  to  live  two  years,  and  attains  maturity  in  Octo- 
ber, the  moth  issuing  from  the  trees  the  following  June  and  July,  leav- 
ing the  empty  shell  of  the  chrysalis  sticking  out  of  the  hole.  It  is  preyed 
upon  in  the  larva  state  by  an  ichneumon  fly.  (Bailey.)  It  occurs  near 
Albany  (Bailey)  and  in  Michigan  (Kellicott). 

The  larva  is  45™"*  loii>^,  of  a  pale  flesh  color.  The  first  segment  behiud  the  head  is 
blackish-brown  above,  the  dark  color  edged  with  a  dirty  orange  shading.  Head  ma- 
hogany brown;  along  the  sides  of  the  body  a  row  of  brown  dots  above  the  reddish 
stigmata,  and  a  row  of  similar  <lots,  two  to  a  segment,  on  each  side  of  the  dorsal  line, 
fi'om  each  of  which  a  hair  arises. 

The  pupa  is  abont  30'""'  long,  narrow  brown-black,  shining,  rugose.  On  the  clypeus 
is  a  strong  broad  spinous  process,  supported  at  base  by  lateral  projections.  The 
abdominal  segments  are  provided  with  t<eeth  on  the  back,  and  the  auAl  segment  is 
provided  with  two  unequal  sized  terminal  teeth  on  each  side  of  the  vent. 

The  mothj  says  Mr.  Bailey,  seems  to  belong  to  the  genus  Coasm  Fabr.,  and  not  to  bo 
congeneric  with  Xylentes  robimw.  The  head  is  short,  eyes  naked,  labial  palpi  small, 
oppressed,  scaled.  The  thorax  is  thickly  scaled,  and  issquarer  in  front  than  Xylentes, 
and  not  so  long  or  high.  The  male  antenna'  are  bipectinate  ;  those  of  the  female  ser- 
rated. It  is  aUiedto  the  European  Cossm  terehra^  while  alar  ger  insect.  Itdiflfersfrom 
C,  querciperda  by  the  absence  of  any  yellow  on  the  male  hind  wings,  and  by  its  darker 
color  and  closer  reticulations.  In  color  it  is  black  and  gray ;  fore  wings  covered  with 
black  reticulations.  The  ground  color  is  blackish  over  nearly  two-tliirds  from  the 
base  of  the  fore  wings,  and  outwardly  gray.  Beyond  the  cell  is  a  transverse  contin- 
uons  line,  broader  than  the  rest,  and  outwardly  bent  over  the  median  veins.  Hind 
wings  rounded  in  both  sexes,  with  blackish  hairs  at  base,  pale  and  sub-pellucid,  with 
short  gray  fringe,  before  which  there  is  a  narrow  blackish  edging.  Abdomen  black- 
ish. Male  smaller  than  the  females ;  the  smallest  male  expanding  about  40"»",  the 
largest  female  over  60™™.     (Bailey.) 
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6.  The  poplak  .ECiEitiA. 
^Eoeria  tricincta  Harris. 

Boring  in  Populun  candicaiis  in  winter  and  spring,  the  moth  perhaps  placing  her  eggs 
in  the  deserted  burrows  of  Saperda  manta.  They  inhabit  the  l)ranche3,  suckers,  and 
small  trunks  in  New  York,  on  the  smaller  stalks  raising  galls.  The  larva  dull  white, 
head  light  brown,  otherwise  much  as  in  other  ^^gerian  cateri>i liars.  (r)eseribe<l  by 
D.  S.  Kellicott  in  Can.  Ent.  XIII,  3.) 

AFFECTING   THE   LEAVES. 

7.  The  stoi:t  popl.vr  span  wohm. 

Biston  ursaria  Walker. 

Order  Lkpidoptera  ;  family  Phal.enidj:. 

In  some  seasons,  during  July,  jiartially  defoliating  the  Lombardy  poplars  in  Mon- 
treal, Canada,  large  drab  or  dingy  puri)le  span  worms,  at  the  epd  of  July  burying 
tliemselves  in  the  earth,  the  moths  appearing  during  the  last  week  in  April  and  the 
early  part  of  May. 

According  to  Mr.  G.  J.  Bowles  (Cau.  Ent.  VIII,  p.  7)  this  span  worm 
aboands  year  after  year  in  the  Lombardy  poplars  in  the  city  of  Mon- 
treal. "  In  some  seasons  the  trees  are  partially  defoliated  by  the  larva>, 
and  during  the  last  week  of  April  and  the  first  of  May  the  moths  are 
to  be  found  in  great  numbers."  On  the  6th  of  May  the  moths  laid  glob- 
ular eggs  .0-1:  inch  in  diameter,  depositing  them  some  days  before  the 
leaves  expand.  May  29th  the  larvae  began  to  hatch  out  just  as  the  pop- 
lars were  throwing  out  their  leaves.  The  larvje  change  bnt  little  during 
growth.  At  the  end  of  July  they  descend  and  bury  themselves  in  the 
earth,  changing  in  a  few  days  to  pupae,  without  forming  any  cocoon. 

The  larva  is  from  2  to  2^  inches  long,  of  a  drah  or  dingy  purple  ;  head  of  a  lighter 
shade  and  spotted  with  hlaok.  First  segment  behind  the  head  bordered  in  front  with 
a  yellow  line,  iudent<)d  behind;  fourth  to  eighth  inclusive,  each  with  six  very  small 
yellow  tul>ercles,  two  on  the  back,  one  behind  and  one  below  each  spiracle.  Body 
striped  from  head  to  tail  with  twelve  reddish  lines,  each  bordere<l  cm  both  sides  by  an 
irregular  narrow  black  line ;  six  of  the  reddish  lines  are  on  the  back  and  sides,  one 
(interrupted)  through  the  spiracles,  and  four  on  the  abdomen.  Anal  8<'gments  spotted 
with  black,  as  also  tirst,  second,  and  third  segments.  Mouth  pinkish,  legs  pink- 
spotted  with  black;  spiracles  dark.     (Bowles.') 

The  moth. — This  genus  may  be  known  by  the  lilrge  heavy  body  and  rather  small 
wings;  the  fore  wings  have  the  eosta  straight,  the  tip  su brect angular ;  the  male  an- 
tenna' with  long  pectinations.  This  species  is  dark  granite-gray,  the  fore  wings  with 
three  transverse,  obscure,  dusky  lines,  represented  in  rubbed  specimens  by  black  8pot« 
on  the  costa  and  veins.  First  line  well  curved  ;  second  and  third  lines  near  together. 
Half  way  between  the  third  line  and  the  outer  edge  of  the  wingis  a  fainter  band  than 
the  others,  represented  by  a  costal  square  spot,  and  a  black  spot  on  the  inner  angle. 
Hind  wini;s  with  three  transverse  diffuse  bauds.  The  fore  wings  expand  1.55-2.00 
inches. 

8.  The  WHiTK-8  clostera. 

Ichihyura  atbosigma  Fitch. 

Order  Lepidoptera;  family  Bombycid.e. 

Early  in  July,  eating  the  leaves  and  reposing  in  a  cavity  formed  of  loaves  drawn 
ogether  like  a  ball,  a  large  black  caterpillar  with  white  and  yojjgi^  ^^s  and  stripes 
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and  a  hamp  on  the  back  of  its  fourth  and  eleventh  rings;  its  pupa  Ijing  in  a  cocoon 
attached  among  the  leaves,  and  in  ten  days  giving  out  the  moth  the  latter  part  pf 
July;  the  moth  grayish-brown,  its  fore  wings  crossed  by  three  faint  paler  streaks,  the 
two  first  parallel,  the  hind  one  with  its  outer  half  silvery  white  and  strongly  waved 
in  shape  of  the  letter  S  ;  width,  1.50. 

9.  The  American  clostkra. 

Ichthyiira  Americana  Harris. 

Consuming  the  loaves  in  summer,  a  pale  yellow  caterpillar  with  two  little  black 
warts  close  together  on  the  back  of  its  fourth  and  eleventh  rings,  three  slender  black 
lines  on  its  back  and  three  in  a  broad  dusky  stripe  along  each  side,  its  pnpa  passing 
the  winter  in  a  cocoon  under  leaves  or  rubbish  on  the  ground,  the  middle  of  June 
giving  out  a  pale  grayish  moth  more  or  less  varied  with  brown,  its  fore  wings  with 
three  whitish  bands,  the  first  transverse  and  dislocated,  the  second  oblique  and  giv- 
ing off*  a  transverse  branch  from  its  middle  which  runs  to  the  inner  margin,  uniting 
with  the  third  band,  the  two  thus  forming  a  letter  V,  a  faint  whitish  band  across  the 
middle  of  the  hind  wings;  width  about  1.3.5.     (Harris.) 

10.    V-MARKED   CLOSTEUA. 

Ichihyura  van  Fitch. 

A  m-jth  which  is  very  similar  to  the  preceding,  but  darker  colored  and  smaller,  with 
the  bands  more  slender  and  distinct,  may  be  readily  distinguished  from  that  species 
by  its  having  the  first  band  not  dislocated,  but  in  its  middle  strongly  curved  back- 
ward, the  apex  of  the  curve  usually  forming  an  acute  point.  The  last  band  also  is 
ranch  more  strongly  undulated  near  its  outer  end,  curving  backwards  almost  in  a 
semicircle,  and  is  of  a  much  more  vivid  white  color,  and  broadly  bordered  on  its  hind 
side  with  bright  rust-red.  Its  hind  wings  also  are  destitute  of  the  paler  band  across 
their  middle.     Its  width  is  about  1.20. 

I  am  unacquainted  with  its  larva,  but,  like  the  other  species  of  this  genus,  it  doubt- 
less feeds  on  the  poplars  and  willows.  Though  quite  rare  in  my  own  vicinity,  it  is 
oftener  met  with  than  the  two  other  species.     (Fitch.) 

11.   The  POPLAR-STEM   GALL-LOUSE. 

Pemphigus  popuUcauUs  Fitch. 

Forming  imperfectly  globular  galls  the  size  of  a  bullet  at  the  junction  of  the  leaf 
with  its  stalk,  these  galls  having  a  mouth-like  orifice  on  their  under  side,  and  a  large 
cavity  within,  crowded  with  small  dull  white  lice  and  their  white  caat  skins,  and  with 
winged  lice  of  a  blue  black  color,  their  autennie  reaching  beyond  the  base  of  their 
wings,  the  rib-vein  of  their  fore-wings  black,  thick,  much  thicker  at  its  apex  along 
the  inner  margin  of  the  stigma,  and  the  short  veinlet  bounding  the  anterior  end  of 
this  spot  more  slender  than  the  rib- vein  ;  its  length  0.10,  and  to  the  tips  of  its  wings 
0.15.    (Fitch.) 

12.  The  poplar  GALL-rx)USE. 

Pemphigus  popularia  Fit<;h. 

Late  in  autumn,  wandering  up  and  down  the  trunk  of  the  balsam  poplar,  a  gall- 
louse  closely  like  the  preceding,  but  its  abdomen  green,  its  antennte  short,  reaching 
but  two-thirds  the  distance  to  the  wing  sockets,  and  the  rib-vein  of  its  wings  not 
thicker  along  the  inner  margin  of  th3  stigma;  its  length  0.13  to  the  tip  of  its  wings. 

Thefemile  black,  slightly  dusted  over  with  a  glaucous  gpray  powder;  the  abdomen 
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dull  green  with  a  small  coating  of  white  flocculent  wool,  ita  opposite  sides  parallel 
and  its  tip  abruptly  rounded  ;  the  antenna  short,  thick,  and  thread-like ;  the  wings 
dull  hyaline,  their  rib- vein  black  and  the  oblique  veios  slender  and  blackish  with  the 
basal  third  of  the  third  vein  abortive  and  the  fourth  vein  perceptibly  thicker  towards 
its  base;  and  the  small  branch  of  the  rib-vein  bounding  the  anterior  end  of  the 
stigma  having  nearly  the  same  thickness  with  the  rib-vein.     (Fitch.) 

13.  The  poplar-bullet  oall-louse. 

Pemphigus  populi-globuU  Fitch. 

In  July,  on  the  leaves  of  the  balsam  poplar  slightly  above  their  base,  an  irregular 
globular  ajjple  green  gall  the  size  of  a  bullet,  projecting  from  the  upper  surface  of 
the  leaf,  with  a  curved  mouth-like  orifice  on  the  under  side,  the  cavity  within  con- 
taining numerous  small  pale  green  and  smaller  dusky  lice  with  the  end  of  their  bodies 
covered  with  short  white  cotton-like  threads,  and  larger  winged  ones  which  are  of  a 
black  color,  with  the  abdomen  dusted  over  with  white  meal  and  with  thin  white  woolly 
fibres  on  the  back,  and  their  antennip  reaching  the  base  of  the  wings,  which  are  clear 
hyaline,  their  veins  slender  and  white  or  colorless,  except  the  outer  marginal  vein, 
which  is  black  to  the  end  of  the  stigma,  and  also  the  rib-vein,  which  is  much  thicker 
at  its  apex ;  their  length  0.07  and  to  the  tip  of  their  wings  0.11. 

14.  The  poplak-vein  gall-ix>U8E. 

Pemphigus  popuH-rence  Fitch. 

In  July  an  oblong  compressed  excrescence  like  a  cock*s  comb,  of  a  light  red  color 
varied  with  pale  yellow,  growing  from  the  midvein  of  balsam  poplar  leaves  on  their 
upper  side  with  an  orifice  on  the  opjiosite  under  side;  a  cavity  within  containing  a 
multitude  of  lice  and  their  white  cast  skins,  interspersed  with  a  whitish  meal-like 
powder ;  those  with  wings  being  black,  with  coarse  thread-like  antennie  reaching  to 
the  base  of  the  wings,  which,  with  their  oblique  veins,  are  pellucid  and  colorless,  the 
coarse  rib-vein  being  blackish  and  more  thick  at  its  tip  along  the  inner  margin  of  the 
stigma,  and  the  vein  of  the  outer  margin  being  blackish  and  somewhat  coarse  from 
its  base  to  the  stigma;  its  length  0.05  and  to  the  tip  of  the  wings  0.08. 

Other  insects  occurring  on  the  poplar  are  the  following : — 

15.  Saperdavestita  Say.    On  poplar  in  July,  Providence  (G.  Hunt,  p.  124). 

16.  Xyleutes  rohiniw  Harris.      In  Populus  candicans.     (Kellicott  Bull. 

Buffalo  Soc.  Nat.  Sc,  iv,  30.) 

17.  ^TfJgeria  iibiale  Harris.    Found  in  New  Hampshire  on  P.  candicans 

Harris.     (Amer.  Journ.  Sc,  xxxvi,  1839,  300.) 

18.  Limenitis  misippm  (Lintner,  Contr.,  ii,  160). 

11).  Lemenites  disippm  B.-Lec,  Lintner,  Proc.  Ent.  Soc.  Phil.,  1866). 

20.  The  prickly  caterpillar,  Hyperchiria  to  (Fabricius).   On  balsam  pop- 

lar and  aspen  (Liutuer,  Contr.,  ii,  146.) 

21.  The  prickly  black  caterpillar,  Vanessa  antiopa  (Linn). 

22.  Elm  measuring  worm,  Uugonia  suhsignaria  Hiibner. 

23.  Notodonta  dictwa  Linn.     On  aspen  (Lintner,  iv,  11). 

24.  Cossus  undosus  Lintner  (Contr.,  iv,  130).  At  Green  River,  Wyoming, 

probably  on  P.  balsamifera). 

25.  Smerinthus  modesta  Harris.    On  aspen  (Kellicott). 

26.  Tephrosia  cnbrataria  Vjixen^e.    Larva  on  Populus  tremuloideB  and  P. 

fastigiata  (Guen^e).  ^  j 
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The  following  Tineida?  occur  according  to  Chambers  on  the  poplars, 
aspens,  &c. : 

27.  Cemiostoma  albella  Ohamb. 

28.  Batrachedra  salicipomonella  Clems. 

29.  Batrachedra  prwangusta  Ha  worth. 

30.  Batrachedra  striolata  Zeller. 

31.  Aspidisca  sp  ?  makes  a  minute  mine  in  aspen  leaves  in  Oregon.     Pos- 

sibly it  is  A.  splendor  if erella  Clems. 

32.  Oracilaria  populiella  Chamb.    Larva  rolls  aspen  leaves  in  the  Rocky 

Mountains. 

33.  Oracilaria  purpuriella  Chamb.     Larva  mines  leaves  of  silver-leaf 

poplar. 

34.  Lithocolletis  populiella  Chamb.    Larva  in  a  tentiform  mine  in  under 

side  of  leaves  of  silver  poplar. 

35.  Appis  populifolia*  Yitoh.    On  under  side  of  leaves  of  Popnlus  gran- 

didentata  (Thomas,  viii,  102). 

36.  Chaitophorm  cand leans  Koch.    Balm  of  Gilead. 

INSECTS  INJUBIOUS  TO  THE  LINDEN  TREE. 


AFFECTING  THE   TRUNK. 

1.  The  linden  noREU. 

Saperda  vestita  Say. 

Order  Coleoptera  ;  family  Cerambycid.k. 

Boring  iu  the  trunk,  undermiuiDg  the  bark  for  six  or  eight  inches  in  sinnous  galleries, 
or  penetrating  the  solid  wood  au  oijual  distance,  rather  slender  grabs,  with  three  pairs 
of  thoracic  feet,  transforming  into  a  greenish  snuff-yellow  longicorn  beetle,  with  six 
black  spots  near  the  middle  of  the  back. 

The  beetles,  according  to  Dr.  Paul  Swift,  as  quoted  by  Dr.  Harris, 
were  found  in  Philadelphia  upon 
the  small  branches  and  leaves  i 

May  28,  and  it 
is  said  that  they 
come  out  as  ear- 
ly as  the  first  of 
the  month,  and 
continue  to 
make  their  way 
through  the 
bark  of  the 
trunk  and  large 


Fio.  59. — The  Linden  borer,  beetle  of  uat.  aize. 


upper, 


,  under,  side  of  head 


and  three  thoracic  negments :  e,  aide  view  of  head  of  grub ;  d,  top  view  of  two 
the " 


branches  dur- 

i-ncr  HiA  whnlpnf     *^'*f"^®°*8'  sbowing  t"he  oval  spots;  «,  the  grub,  slightly  enlarged. — (From 

the  summer.    They  immediately  fly  into  the  top  of  the  tree,  and  there 
feed  upon  the  epidermis  of  the  tender  twigs  and  the  petioles  of  the 
leaves,  often  wholly  denuding  the  latter,  and  causing  the  leaves  to  fall- 
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They  deposit  their  eggs,  two  or  three  in  a  place,  upon  the  trunk  or 
branches,  especially  about  the  forks,  making  slight  incisions  or  punct- 
ures for  their  reception  with  their  strong  jaws.  As  many  as  ninety 
eggs  have  been  taken  from  a  single  beetle. 

AFFECTING  THE  LEAVES. 


2.  The  lime  inch-worm. 

Hihemia  tiliaria  Harris. 

Order  Lepidoptera  ;  family  Phal.enid.e. 


f 


.---^^ 


In  May  and  June,  defoliating  the  branches,  a  bright  yellow  looper  or  measuring 
worm  with  a  rust- 
colored  head,  and 
ten  crinkled  black 
lines  along  the 
back,  descending 
at  the  end  of  June 
to  the  ground  and 
pupating  three  or 
four  inches  under 
the  surface  of  the  tM*il;   jtp- 
pearing  as  moths  wit  It  flit^ir 
buft-brown  wings  iu  OrtoU^r 
and  November. 


While  this  warm  i.s 
often  found  on  apple  and 
elm  ti-ees,  the  lime  or 
linden  is  its  proper  tlxjd- 
tree.     The  females  are 

wingless  and  grub  like,  mneh  larger  than  the  fenale 
canker-worm  moth,  white,  marked  with  two  dorsal  rowa 
of  black  patches ;  tliey  lay  their  eggs  in  little  clusters 
in  crevices  in  the  trunk  or  m  the  branches,  ami  in  the 
spring  when  the  leaves  begin  to  anfold  they  hatch* 
Their  habits  are  similar  to  those  of  the  canker-worm,  fig.  co.-The  ume 
and  the  best  means  of  protection  against  them  are  those^  com^c^"'^^'^"' 
employed  agaiDst  the  canker-worm,  i.  e.,  the  nse  of  tarred  paper 
daubed  over  with  printer's  ink  or  troughs  of  oil  around  the  trunk  of 
trees  to  prevent  the  females  from  ascending  the  trees  to  lay  their  egga. 

The  male. — Pale  ochreoiis,  with  light  brown  specks  and  bands.  Head,  body,  front 
or  costal  edge  of  the  fore  wings  and  transverse  band  on  the  wings  cr)ncoloroiis,  lieing 
pale  brown.  Fore  wings  witli  a  point,  curved,  sinuate,  diffuse  inner  line;  outer  line 
dark  brown,  slightly  sinuate,  with  a  large  obtuse  angle  in  the  middle  of  the  wing;  it 
is  shaded  externally  with  a  broad  pale-brown  band,  which  breaks  up  into  flecks  on 
the  outer  edge  ;  a  well-marked  discal  dot.  Hind  wings  without  any  markings,  some- 
what paler  than  the  fore  pair.     Expanse  of  wings  2  inches. 
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3.  The  linden  leaf-beetle. 

Chrysomela  aoalaria  Leconte. 

Order  Coleoptera;  family  CHRYsoMELiDiE. 

Ii^aring  the  leaves,  a  stout-bodied  beetle  with  silvery  wing-covers  spotted  with 
fpreen,  laying  eggs  on  the  leaves  in  the  spring,  from  which  fat,  thiok-bodied  white 
grabs  develop,  with  a  lateral  row  of  large  black  dots,  which  also  prey  on  the 
leaves. 

While  this  beautiful  and  abundant  beetle  is  more  common  on  the 
alder,  it  also  occurs  on  the  lime-tree  and  elm.  They  may  be  found  on 
these  trees  in  April,  May,  and  June,  and  a  second  brood  in  September 
and  October.  We  have  taken  them  in  coitu  on  the  alder  in  Maine  the 
middle  of  May.  The  grubs  are  hatched  from  eggs  laid  by  the  beetles 
on  the  leaves  in  spring  and  come  to  their  growth  towards  the  end  of 
Jane  in  Massachusetts,  according  to  Harris,  who  believes  that  they  go 
into  the  ground  to  turn  to  pupae. 

The  beetle  is  about  three-tenths  of  an  inch  in  length,  the  body  almost  oval,  hemis- 
pherical ;  head,  thorax,  and  under  side  of  the  body  dark  green,  the  wing-covers  silvery 
white,  ornamented  with  small  green  spots  on  the  sides,  and  a  broad  jaj^god  stripe 
along  the  suture  or  inner  edges;  the  antennfe  and  legs  are  rust  red,  and  the  wings 
rose-colored. 

The  larva  is  short  and  thick,  the  back  curving  up  in  the  middle  about  six-tenths  of 
an  inch  long,  white,  with  a  black  line  along  the  top  of  the  back,  and  a  row  of  small 
square  black  spots  on  each  side  of  the  body  ;  the  head  is  horny,  and  of  an  ochre  yel- 
low.    (Harris.) 

Since  the  foregoing  account  was  prepared,  we  have  during  the  past 
summer  observed  this  beetle  in  all  its  stages.  At  Brunswick,  Maine, 
during  July  and  August,  1881,  it  was  very  abundant  on  the  numerous 
linden  trees  in  the  campus  of  Bowdoin  College,  eating  rounded  holes  in 
the  leaves  and  causing  them  to  turn  yellow  and  unsightly,  as  if  to  pre- 
maturely fall.  Nearly  every  tree  and,  in  some  cases,  nearly  every  leaf 
on  a  tree  was  infested  by  the  disgusting  pale  grubs,  while  scattered 
patches  of  eggs  occurred  on  the  under  side  of  the  leaves;  and  during 
the  first  to  last  of  August  the  beetles  were  found  not  uncommonly  upon 
the  leaves.  The  trees  could  be  protected  by  showering  the  leaves  with 
London  purple  in  water  when  the  grubs  first  appear  late  in  June.  From 
these  specimens  the  following  descriptions  were  drawn  up: 

Ejg. — Rather  lar^e,  oval  cylindrical,  yellow,  sevoral  togeth t  attachoJ  by  one  end; 
About  l.S™*"  in  length. 

Larva. — Body  very  thick,  curved  up  like  that  of  the  grub  of  the  Colorado  i>otato- 
beetle,  being  much  swollen  behind  the  thoracic  segmeutB,  while  the  tip  of  the  abdo- 
men is  curved  down.  Head  honey -yellow,  darker  over  the  jaws;  anteunie  bluish, 
except  at  base ;  eyes  black.  Prothoracic  shield  blackish  in  the  young  before  the  last 
molt;  in  full-grown  individuals  not  all  black,  but  pale,  with  four  irregularly  square 
black  spots.  Body  behind  dirty  white,  with  a  row  of  dorsal  and  lateral  dusky  spots. 
Legs  pale,  spotted  with  black  at  the  joints.    A  pair  of  meso-thoracic  spiracles,  and  8 
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pairs  of  smaller  abdominal  ones.  Low  down,  on  the  sides  of  the  second  and  third 
thoracic  sej^ments  a  curvilinear  black  spot.     Length,  8-9""". 

Pupa, — Body  pnre  white;  prothoracic  shield,  with  long  scattered  hairs  aronnd  the 
edge  and  in  two  groups  on  the  back;  antennsB  curving  around  between  the  eyes  and 
jaws,  and  with  the  ends  resting  on  the  tips  of  the  elytra.  The  iosect  undoubtedly 
descends  into  the  earth  to  pupate. 

The  beetle, — Head,  prothorax,  and  under  side  of  body  dark  coppery  green,  with  scat- 
tered pits.  Antennae  palpi  and  legs  pale  pitchy  yellow;  elytra  coppery  green  and 
whitish,  the  green  forming  a  broad  median  stripe,  sending  prolongations  outwards 
toward  the  middle  of  the  elytra,  the  first  pair  of  branches  nearly  parallel  to  the  band, 
the  second  becoming  more  and  more  at  right  angles  to  the  band,  the  last  short  and  broad 
near  the  tip  of  the  body.  Eleven  rounded  dark-green  spots  in  the  whitish  field ;  the  pair 
near  the  shoulders  gourd-shaped ;  two  of  the  spots  behind  the  middle  of  the  elytra 
touching  each  other.  The  pits  or  punctures  near  the  sutures  of  the  elytra  arranged 
in  three  lines  parallel  t^  the  median  line  of  union  of  the  body;  elsewhere  they  are 
arranged  irregularly. 

The  following  insects  also  occur  on  the  linden : 

4.  Selandria  tiliw  Norton  (Trans.  Amer.  Ent.  Soc,  i,  250). 

5.  The  swallow  tail,  FapiUo  tvrnus  Linn  (Ent.  Soc.  Ontario). 

6.  The  semicolon  butterfly,  Orapia  interrogationis  (Fabricius). 

7.  Ceratomia  amyntor  11  iibn.  (Lintner  i,  188). 

8.  Acronycta  hastulifera  (Sm.  Abb.),  Lintner  (Contr.  iii,  158). 

9.  Apatela  americana  Harris. 

10.  Sciapteron  rohinice  H.  Edwards.     Destructive  to  Populus  alba  in 

Nevada  (Edwards,  Bnll.  Buflalo  Ent  Soc.,  iii,  72), 

11.  Uugonia  alniaria  Hiibn.  (Harris). 

12.  The  elm  mciisuring  worm,  Uugonia  subsignaria  (Hiibner). 

13.  The  maple  moth,  Acronycta  americana  Harris. 

14.  The  leaf-miner  beetle,  Hinpa  quadrata  Fabr.     Mines  the  leaves. 

(Chambers.) 

15.  Frionus  brevicornis  Fabr.    In  logs  of  bass  wood  (Smith,  Rep.  Ent. 

Conn.  1872,  340). 

16.  Parandra  brunnea  Fabricius  (in  stumps,  Schaupp,  in  letter). 

17.  The  Linden  dipterous  gall-fly,  Cecidomyia  {tiliw)  verrucicola  Osten> 

sacken.    Massachusetts  and  New  York  (Ostensacken). 

18.  Litkocolletis  lucetiella  Clems.    Larvas  in  tentiform  mine  on  under 

surface  of  leaves.    (Chambers.) 

19.  Litkocolletis  tiliwella  Chamb.    Larvae  in  tentiform  mine  on  upper  sur- 

face of  leaves.     (Chambers.) 

20.  Coleophora  tilicefoliella  Clems.    Larva  only  known.    It  lives  in  a 

case  and  feeds  on  the  under  side  of  leaves.    (Chambers.) 

21.  Cecidomyia  citrina  O.  Sacken. 

22.  Lachntis  longistigma  Monell.    St.  Louis,  Mo. 

23.  Drepanosiphum  tilice  Koch!    (Moiiell-Thomas).J 
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INSECTS  nrJURIOUS  1^0  THE  BIBCH. 

(Betula  lentaj  etc,) 

AFFECTING  THE  LEAVES. 

1.  The  triple-kowkd  synbta. 

Syneta  iripla  Say. 

Order  Coleoptera;  family  Chrysgaiklid^. 

Id  May  and  the  fore  part  of  June,  eating  the  leaves  of  this  and  various  other  trees, 
an  oblong  chestnut-brown  and  closely  punctured  beetle,  with  wing-covers  usually 
pale  dull  yellowish  except  on  their  suture,  and  their  punctures  forming  about  three 
rows  between  each  of  the  three  raised  lines;  its  length  0.25  and  about  a  third  as  wide. 
A  common  insect  in  New  York.     (I-Mtch.) 

2.  The  variable  leaf-hopper. 

Athysaniis  variabilis  Fitch. 
Order  Hemiptera;  family  Cercopid.e. 

Puncturing  the  leaves  and  succulent  shoots  and  extracting  their  juices,  from  the 
middle  of  June  till  the  middle  of  July,  an  oblong  oval  leaf-hopper  of  a  sulphur  yel- 
low color,  its  wing-covers  commonly  with  an  oblique  black  stripe,  their  tips  hyaline; 
its  thorax  and  scutel  often  tawny  yellow  or  black  ;  its  length  0.20.     (Fitch.) 

This  insect  may  every  year  be  met  with  in  numbers  upon  birch  trees 
and  also  upon  alders.  It  was  once  found  literally  swarming  upon  a 
white  birch  standing  apart  from  other  trees.    (Fitch.) 

3.  The  smaller  leaf-hopper. 

Athysanv^  mi'Mor  Fitch. 

From  the  middle  of  June  till  the  middle  of  August,  a  similar  leaf-hopper  to  the  pre- 
ceding, but  of  a  cinnamon  color,  including  it's  face,  and  having  a  colorless  hyaline 
spot  on  the  middle  of  its  wing-covers  and  a  larger  one  on  their  tips ;  its  length  0.18  to 
U.20.     (Fit€h.) 

4.  The  windowed  leaf-hopper. 

Aihysanus  fenestratus  Fitch. 

From  the  middle  of  June  till  the  last  of  July,  a  leaf-hopper  resembling  the  forego- 
ing species,  but  with  blackish  wiug-covers  with  similar  hyaline  spot-s  and  a  smaller 
third  one  placed  on  the  middle  of  the  inner  margin,  and  its  forehead  black  with  a 
pale  yellow  band  between  its  eyes;  its  length  0.20  inch.     (Fitch.) 

The  foIIo^^  ing  insects  also  occur  on  the  birch* : — 
5.  ChrysobothrlH  (S-signata  Say.    Beetle  and  pupa  found  in  the  yellow 
birch  June  1,  l^rovidence. 

*  In  Europe  ii/tcMffia^itera  hastata  (HUbuer)  and  Operophtera  boreata  HUbner  live  upon 
the  birch;  these  are  common  insects  in  the  Northern  United  States,  but  their  habits 
have  not  yet  been  observed. 
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6.  lyloiiotus  binKumlatus  Hald.    Under  bark  of  white  or  paper  bur^ 

Northern  New  York.    (G.  Hant.) 

7.  Bellamira  scalaris  (Say).    Beetle  and  pupa  found  under  the  bark  of 

the  yellow  birch  in  July,  Northern  New  York.    (G.  Hunt.) 

8.  Orcesus  latitarsus  Norton.    Saw-fly.    (Bred  by  Walsh.    Trans.  A. 

Ent.  Soc.,  i,  84.) 

9.  The  black-birch  borer,  Xiphidna  attenuata  Norton.     Inhabits  tlie 

black  birch.    Patton.    (Can.  Ent.  X[,  15.) 

10.  Tremex  columba  Linn.    In  yellow  birch  at  Providence. 

11.  Gastropacha  americana  Harris.    On  Betula  tenia.    (Lintner  Contr., 

i,  193,  iii,  154.) 

12.  Brephos  infans  Moeschler.    Lintner,  Contr.,  iv. 

13-14.  Telepkorus  cordinus  and  framai  occurred  in  Maine  June  2,  the 
former  in  coitUj  on  the  leaves  of  BetuJn  popuUfdia, 

15.  Gallaphh  heUdella  Walsh.     Abundant  in  Illinois  on  Betula  nigra^ 

Proc.  Ent.  Soc.  Phil.,  i,  301. 

16.  The  spruce  leaf-hopper,  Athysanm  abietis  Fitch. 

17.  The  butternut  tingis;  Tingis  jnglandis  Fitch. 

18.  Callipterm  hetuUe  Koch  f    The  birch  aphis. 

9.  Callipterm  hetulcecolens  Thomas.    Saint  Louis,  Mo. 

nrSECTS  IHJUBIOUS  TO  THE  BEECH. 

{Fagus  ferruginea,) 

1.  Thk  bekch  span-worm. 

Hyperetis  ny$8aria  Abbot. 

Order  Lepidoptbra  ;  family  Phal.knid.*. 

V^d6ding  OD  the  leaves  the  middle  of  September,  a  dark  broi^o  apau  or  veaBiirin^ 
>^orm,  changing  to  a  beantifiil  delicate  thin-winged  moth. 

According  to  Mr.  W.  Saunders  two  larvae  were  found  by  kim;  on  the 
beech,  the  10th  of  September,  in  London,  Canada.  Two  of  tbem>  entered 
the  chrysalis  state  on  the  19th  of  September,  having  formed  a  rude  case^ 
in  which  to  secrete  themselves  by  binding  two  leaves  together  withr 
tlireads  of  silk.  One  of  them,  he  says,  produced  the  imago  on  the  18th,, 
the  other  on  the  21st  of  May  following. 

The  caterpillar  is  dark  brown,  the  body  cylindrical  and  an  inch  lon^  Head  medTumA 
sized,  bilobed,  dark  brown,  with  the  bluish-white  linos  in  fronts  Body  above  dark 
brown,  with  a  row  of  dull  white  dots  on  each  side,  one  or  two  on  each  segment  most 
prominent  from  fifth  to  eighth  segments  inclusive,  less  distinct  towards  each  extrem- 
ity. On  the  posterior  part  of  ninth  segment  are  two  rather  prominent  roundish 
black  tabercles,  with  a  few  whitish  streaks  in  front  at  their  base;  Terminal  segment 
of  a  blnish  tint,  flattened  and  spreading.     (Saunders.) 

The  moth, — The  moths  of  the  genus  Hyperetis  have  long  rather  narrow  fore  winga 

with  the  apex  acute,  bent  on  the  outer  edge,  which  is  sinuous.    The  species  is  pale 

whitish  ash,  dusted  over  with  black  specks.    On  the  fore  wingp  is  an  inner  curved 
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pale  brown  line,  wider  on  the  costa,  and  an  outer  line  making  a  great  bend  in  the  mid- 
dle of  the  wings.  Beyond  the  outer  line  the  wing  is  brown,  either  reddish  or  umber 
brown,  with  dark  cross  specks,  and  two  diffuse  spots  near  the  middle;  one  near  the 
head  of  the  outer  line  and  another  near  the  tip  of  the  wing.  The  hind  wingj  are 
sinuous  on  the  outer  edge;  the  wings  expand  from  an  iuch  to  an  inch  and  a  half. 

2.  Tub  beech  lkaf-miner. 

Brachys  wrugmosa  Gory. 

Order  Coleoptera;  family  Buprestid.*:. 

Mining  the  leaves  of  the  beech,  a  whitish  flattened  larva,  changing  to  a  small  flat- 
tened hard-shelled  beetle. 

Dr.  narris  has  given  in  his  ^'Treatise"  an  account  of  the  larva  of 
nispa  which  mines  the  leaf  of  the  apple  tree,  eating  the  pulpy 
substance  between  the  upper  and  under  surface  of  the  leaf. 
The  insect  of  which  we  now  treat  belongs  to  the  family  of 
Buprestids,  several  species  of  which,  as  we  have  seen,  do 
much  injury  to  our  fruit  and  shade  trees  in  the  grub  state. 
They  are  footless  grubs  and  recognized  by  the  broad,  rounded, 
flattened  segment  just  behind  and  partially  enclosing  the 
head.  The  young  of  Brachysj  etc.,  depart  somewhat  from 
this  typical  form  owing  to  their  peculiar  leaf-mining  habits. 
The  first  of  these  is  the  young  of  the  Braehys  wruginosa,  which 
has  been  found  by  V.  T.  Chambers,  Esq.,  of  Covington,  Ky., 
X.    ««i    r^u   mining  the  leaves  of  the  beech  tree,  and  I  am  indebted  to 

Tig.  60i.— The  °  ' 

beeoh  leaf,  him  for  a  specimen  of  the  larva  here  figured  (Fig.  60J). 
enlarged—     I  may  remark  here  that  a  closely  allied  beetle  (B.  termi- 
ard.  nans)  is  often  to  be  seen  in  Maine  resting  on  the  leaves  of 

the  oak  and  beech.  The  beetles  of  this  genus  are  flattened,  angular 
ovate,  and  less  than  a  quarter  of  an  inch  in  length,  and  the  scutellum 
is  small,  as  Leconte  observes,  while  the  shanks  (tibiae)  are  linear.  In 
the  succeeding  genus,  Metonius,  Li^conte  says  that  the  body  is  triangu- 
lar, while  the  scutellum  is  large,  and  the  shanks  are  dilated. 

Larva. — The  body  of  the  larva  is  rather  long,  with  the  segments  very  deeply  cnt,  be- 
ing flattened,  and  produced  laterally  into  a  triangular  projection,  giving  a  serrate  out- 
line to  the  body,  the  teeth  being  obtusely  rounded.  The  segment  next  behind  the 
head  is  the  widest,  the  succeeding  segments  gradually  decreasing  in  width  and  in- 
creasing slightly  in  length  to  the  end.  The  terminal  segment  is  about  half  as  wide  as 
the  body  in  its  widest  portion,  and  is  somewhat  triangular,  with  the  sides  parallel, 
and  the  tip  obtusely  pointed.  The  prothoracic  segment  or  the  one  next  the  head  is 
broader  than  long,  and  has  a  rieshy  projection  on  each  side  at  the  base  of  the  bead. 
On  the  upper  side  of  this  segment  is  a  large,  square,  slightly  horny  area.  The  heail 
is  anteriorly  pale  honey  yellow,  with  two  dark  longitudinal  parallel  lines;  the  horny 
portion  is  about  as  long  as  broad,  much  flattened,  subtriangular.  The  antennae  are 
very  uiintite,  slender,  three- jointed,  with  the  joints  nearly  equal  in  length.  The  jaws 
and  palpi  are  so  minute  that  a  description  will  be  of  no  practical  use  here.  The  bo<ly 
is  finely  shagreened,  with  a  few  fine  scattered  hairs.  It  is  whitish,  with  a  slight  green- 
ish tiijge.  and  a  quarter  (.25)  of  an  inch  long,  and  less  than  a  tenth  (.07)  of  an  iuch 
broad.     It  was  sent  to  me  alive  in  September. 
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The  following  insects  also  occur  on  the  beech : 

3.  Dlcercn  dlvaricafa  Say.     (Fitch;  and  Schauppin  letter;  observed  by 

Mr.  George  Hunt  laying  its  eggs  in  the  bark  in  Jnly.  See  Fitch, 
3d  Report,  48.) 

4.  8coh/tu8  fagi  Wdl^h,     (Pract.  Eat.,  ii,  58.) 

5.  Paramlra  brunnea  Fabr.     (Schaupp  in  letter.) 

6.  Onmoderma  aeahra  Beauv.     (Schaupp  in  letter.) 

7.  Actios  Imm  (Linn.).     (Saunders  Can.  Ent.  vii,  33.) 

8.  Smodwmn  cucujiforme  Say.     (See  p.  28.) 
0.  Bryohius  (y-fanciatus  Say.     (C.  G.  Siewers.) 

10.  Ooes  pulverulentus  Haldeman.     "  The  insect  is  very  destructive  to 

living  beech  trees.  It  bores  into  those  branches  which  are  about 
three  inches  in  diameter.  The  length  of  the  channel  is  about  eight 
inches."    (Horn.) 

11.  Acanthoderes  4:gibbu8  9aj.  Bores  in  dead  twigs  of  beech.    (Schwarz.) 

12.  Hoplosia  nuhila  Leconte.     '*  Larva  boring  in  dry  beech  twigs.    De- 

troit, Michigan,  Schwarz.''    (Riley.) 

13.  Cryptolechia  fagindla  Ohamb.     The  larva  sews  together  the  leaves 

in  August  and  later.     (Chambers.) 

14.  Schizone^ira  imbrlcator  Fitch.    Beech  tree  blight. 

15.  Sehizoneura  fagi  (Linn.). 

The  following  deciduous  trees  mentioned  in  their  botanical  order  are 
affected  by  the  insects  enumerated  below,  and  which  for  the  most  part 
feed  upon  the  leaves : 

Tulip  tree  (Liriodendron  tulipifera). 
Order  Lepidoptera. 

1.  Callosamia  promethea^  var.  angulifera  Walker.     (Akhurst  in  Riley, 

Bull.,  vi,  55.) 

2.  Samia  cynthia  Hilbner.     (G.  D.  Hulst,  Bull.  Brooklyn  Ent.  Soc.  i,  91.) 

3.  Bronchelia  hortaria  Guen^e.     (Abbot  MS.  in  Guen^e.) 

4.  Phyllocnistis  liriodendrella  Clem.    Makes  a  long,  winding  linear  mine 

on  either  surface  of  the  leaves.    (Chambers  Bull.,  Hayden's  U.  S* 
(;eol.  Surv.,  1878,  iv,  108.) 

Order  Coleoptera. 

5.  Aeanthoderes  morrmi  Uhler.    (Leconte,  Trans.  Amer.  Ent.  Soc.  viii, 

xxiv.) 

Order  Hemiptera. 

6.  Siphonophora  liriodendri  Morell.    (Saint  Louis,  June  and  July,  Morell.) 

7.  Ijecanium  iulipifercc  Cook.     (American  Naturalist,  xiii,  324.) 

Order  Diptera. 

8.  Cecidomyia  liriodendri  O.  Sacken.     (Monogr.,  i,  204,  on  leaves.) 

9.  Cecidomyia  tulipiferce  O.  Sacken.    (Monogr.,  i,  202.) 
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MAaNOLiA  {Magnolia  umbrellaj  and  probably  other  species). 

Order  Lepidoptera. 

The  larva  of  Phyllocnistis  magnoUwella  Chambers  makes  a  long,, 
winding  linear  mine  on  either  surface  of  the  leaves.  The  imago  ia 
unknown,  and  it  may  prove  to  be  P.  liriodeadronella  Clem.  (Chamb. 
Bull.,  Hayden's  TJ.  8.  Geol.  Surv.,  1878,  iv,  108.) 

Pap  AW  {Asimina  triloba). 

1.  Sphinx  hylccus  Drury.    (Proc.  Amer.  Ent.  Soc,  iii,  434.) 

2.  AmpkaJocera  cariosa  Lederer.    (Larva  described  by  French,  Rep.  Cu- 

rator S.  Illinois  Normal  Univ.,  1880,  46.) 

Priokly  ash  {Zanthoxylum  americanum). 

Order  Colboptera. 

1.  Liopus  ooanthoxyli  Shimer.    (Trans.  A.  E.  Soc  ii,  viii.    Described  in 

ftill  by  Packard  in  1st  Bept. 
Ins.  Mass.,  Boston,  1871,  p. 
13.  Fig.  of  larva  and  adult.) 
MicraciB  suturalis  Leconte  (Shi- 
mer, I.  c). 

Order  Lbpidoptbra. 

Papilio  cresphontes  Cramer. 

Larva    found    chiefly  on 

prickly  ash,  Z.  fraxineum, 

Fio.  61— Liopns  xan-  Fio.  62.— Liopus  fftoetos.—  and  OH  Diotamuus  frosineUa 

thoxyii.-i4omPack.    FromPacw.  in  Canada  Wcst.    (SauudeTs 

in  Bept.  Ent.  Soc.,  Ontario,  1880.)  In  Texas  on  Z.  carolinianum 
(Boll.  Pnyche,  ii,  289.)  In  Southern  Illinois  prickly  ash  is  it« 
usual  food.    (French.) 

Tree  of  heaven  {Ailanthvs  glandulostis). 
Order  Licpidoptbra. 

1.  Samia  cynthia  HUbner.    (Imported.)    * 

2.  Oeta  compta  Clemens.    (Biley's  Ist  Beport.) 

Buckeye  ob  hoesb-ohestnut  {^soulus  glabra). 
Order  Lbpidoptbra. 

!•  Orgyia  leucostigma  (Sm.  Abb.). 

2.  Acronycta  hastuli/era  (Sm.  Abb.).    Also  feeds  on  linden.    (Lintner, 

26th  Bept.  N.  Y.  State  Mus.,  158.) 

3.  Protosteras  cesculana  Biley.    (Trans.  St.  Louis  Acad.  Sc,  iv,  321. 

"  Larv86  boring  the  tender  terminal  twigs  of  buckeye  and  maple  in 
Missouri.'^) 

4.  Buckeye  stem-borer,  Sericoris  inscrutana  Clemens. 
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5.  Tortrix  larva.* 

6.  Idthocolletis  guUifiniteUa  Clem.,  var.  cesoulisella  Chamb.     Larva  in 

flat,  blotch  mine  in  upper  surface  of  leaves.    (Ohamb.,  l.  c.) 

Box  ELDER  {N'egundo  aceroides). 
Order  Lbpidoptera. 

1.  Oracilaria  negundella  Chamb.    Larva  curls  down  the  edge  of  a  leaf. 

Order  Hbmiptera. 

2.  Pulvinaria  innumerabilis  Bath  von.    (Comstock,  N.  Amer.  Ent.,  i,  25 

3.  Chaitaphorus  negundinis  Thomas.    (In  Illinois  in  June,  Miss  Smith, 

Thomas,  8th  Bept.  111.,  103.) 

Order  Coleoptkra. 

4.  Chrysohothris  fetnorata  (Pabr.). 

Mesquite  (Prosopi^). 
Order  Coleopteba. 

1.  Ckrysobotkris  octocola   Leconte.      (Texas,  Arizona,  and   Colorado 

Eiver  of  California ;  lives  in  species  of  Prosopis.    Leconte,  Bev.  of 
BuprestidsB  of  TJ.  S.  Trans.  Am.  Phil.  Soc,  1859,  230.) 

2.  Cyllene  antennatus  White.    ("Lives  in  the  mesquite  wood,^  Arizona^ 

Horn.    Trans.  Am.  Ent.  Soc,  viii,  135.) 

3.  Brtiohus  uniformis  Leconte.     (Colorado  Desert.    Abundant  in  the 

pods  of  Prosopis  and  Strombocarpus.    Leconte.) 

4.  B.  prosopis  Leconte.    (Found  with  the  preceding.    Leconte.) 

Honey  locust  (Oleditschia  triacanthus). 

Order  Lepidoptera. 

1.  Heterogenea  shurtleffii  Packard.     (Shurtleff  in  Packard's  Synopsis 

of  Bombycidse.) 

2.  Anisopteryx  vemata  Peck.    (Feeding  on  the  leaves  in  Providence^ 

May  and  June.    Packard.) 

3.  Lavernat  gleditschiceella  Chamb.      Larva  burrows  in  the    thorns. 

(Chambers,  L  o.) 

4.  Helice  pallidochrella  Chamb. 

5.  Agnippe  biscolorella  Chamb.    The  larvae  of  these  species  no  doubt 

feed  in  some  way  on  this  tree.    A  larva  (of  one  of  themf)  feeds  in 
the  "honey''  inside  the  seed-pods.    (Chambers,  I,  o.) 

*  Several  Tortricid  larv»  occurred  on  the  leaves  of  the  horse-cheetnnt  at  Salem, 
Mass.,  Aagast  20-27,  of  which  the  following  is  a  brief  description :  Pale  reddish  brown, 
curiously  mottled  with  pale  green,  forming  much  interrupted,  very  irregularly-edged 
brown  lines.  Beneath,  grass-green.  Head  greenish,  irregularly  speckled  with  brown. 
A  dark  green  dorsal  line.  It  spun  a  cocoon  of  silk,  with  very  fine  bits  of  leaves 
woven  in.  r^  i 
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Order  Coleoptera. 

€.  Bruchus  sp.     (Ilentz  in  Ilarr.  Corr.,  39.) 

Order  Diptera. 

7,  Cecidomyia  gleditifchice  O.  Sacken.     (Proc.  Ent.  Soc.  Phil.,  vi,  219^ 
Newport,  E.  1.) 

Wild  cheery*  {Prunus  serotinu). 

Order  Hymenoptkra. 

1.  Ahia  cerasi  Fitcb. 

2.  Orcesm  latitarsm  Norton.     (Aug.  16,  Norton,  Trans.  Am.  Ent.  Soc, 

i,  84.) 

Order  Lepidoptera. 

3.  Fapilio  turnus  Linn.     (Lintner,  Contr.,  lit,  131.) 

4.  Smeritithm  myops  Harris.     (See  also  Hulst  in  Bull.  Brooklyn  Ent- 

Soc,  iii,  99.) 

5.  Smerinthus  excwcatus  (Smitb).     (Lintner,  iv,  188.) 

6.  Byperchiria  io  (Fabr.). 

?•  Callosamia  promethea  (Dvnry.) 

8.  Samia  eynthia  Hiibner.    (Feeding  in  freedom.    P.  E.  Nostrand,  BulL 

Brooklyn  Ent.  Soc.,  ii,  77.) 

9.  Clisiocampa  americaiM  Harris. 

10.  Cerura  harealis  Harris.     (French,  Can.  Ent.  xiii,  145.) 

11.  Catocala  uUronia  Guen^e.    (Florida,  Koebele  in  Bull.  Brooklyn  Ent. 

Soc,  1,  44.) 

12.  Apatela  radeliffei  Harvey.    (R.  Thaxter  in  Psyche  ii,  121.) 

13.  Tortrix  cera^ivorana  Fitch.    (N.  Y.,  Fitch ;  Maine,  Packard.) 

14.  Lithocolletis  cratcegella  Clem.    (Larva  in  tentiform  mine  in  under 

surfa<;e  of  leaver.    Chambers,  h  c.) 

15.  Aspidisca  splendoriferella  Clem.    (Larva  in  a  minute,  flat  mine  in 

August,  and  later  cuts  out  a  case  in  which  it  pupates.  Also 
occurs  on  P.  coronaria.    Chambers,  L  c) 

16.  Omix  prunivorella  GhB,mb.    (Larva  at  first  in  a  tentiform  mine  ia 

under  surface  of  leaves,  at  the  margin ;  leaves  the  mine  to  pu- 
pate.   Chambers,  L  c.) 

17.  Coleophora  pruniella  Clem.    (Imago  unknown ;  the  larva  lives  in  a 

case  which  it  attaches  to  the  leaves.    Chambers,  L  c) 

18.  N'epticula  f  prunifoliella  Clem.     (Insect  unknown.     Dr.  Clemens 

gave  the  name  to  an  unknown  larva,  possibly  Dipterous,  which 
makes  a  crooked,  linear  mine  on  the  upper  surface  of  the  leaves. 
Possibly  it  is  identical  with  the  next  species.    Chambers,  L  c.) 

19.  N'epticula  serotinccella  Chamb.    (Larva  makes  a  red,  crooked  linear 

mine  in  the  upper  surface  of  the  leaves.    Chambers,  L  c) 

•Tlie  list  of  insects  affecting  the  wild  cherry  and  wild  red  plum,  service- berry,  and 
thorns  is  confessedly  very  imperfect. 
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20.  Machimia  tentoriferella  Olem.    (Imago  unknown ;  the  larva  lives  in 

a  web  on  the  under  side  of  a  leaf.    Ghambers,  l.  c) 

Order  Diptera. 

21.  Cecidomyia  serotinae  O.  Sack.     (Trans.  Amer.  Ent.  Soc,  iii,  34G. 

Kcw  York.    Osten  Saeken.) 

Order  Coleoptera. 

22.  Dicerca  divaricata  Say.     (Harris,  etc.) 

Choke  cherry  {Prunus  virgmiana.) 
Order  Lepidoptera. 

1.  Ccelodasys  unicornis  (Sm.  Abb.).    This  interesting  caterpillar  feeds 

not  only  on  the  hazel,  bat  also  the  choke  cherry,  according  to  Mr. 
Lintner.  It  also  occurs  on  the  apple  and  pluin.  It  is  to  be  found 
in  August. 

2.  Hyperchiria  to  (Fabr.). 

Order  Coleoptera. 

3.  UropUita  rosea  Weber.     (Harris.) 

Order  Hemiptera. 

4.  Aphis  cerasifolice Fitch.  (June,  Sauk  City,  Wisconsin,  Bundy.,  Thomas 

8th  Kept.,  93.) 

Eed  wild  plum  {Prunus  americana). 

Order  Lepidoptera. 

1.  LitJ^colletis  craicegella  Glem.    (Larva  as  in  Prunus  serotina;  also  on 

P.  coronaria.    Chambers,  L  c.) 

2.  Anarsia  pruniella  Clem.      (Larva  feeding  in  woody  excrescences* 

Chambers,  L  c.) 

3.  Evippe  prunifoliella  Chamb.    (Larva  feeds  under  the  tip  of  the  leaf 

turned  down.    Chambers,  L  c.) 

4.  Xylesthia  pruniramiella  Clem.    (Larva  feeds  in  woody  excrescences. 

Chambers,  L  c.) 

Order  Coleoptera. 

5.  Oonotrachelus  nenuphar  (Herb^t.).     (Plum  weevil,  on  wild  plum, 

Canada.    Saunders,  Kept.  Ontario  Ent.  Soc,  1880.) 

Order  Hemiptera. 

6.  Mytilaspis  conehiformis  (Gmelin). 

June  or  service  berry  {Amelanchier  canadensis). 
Order  Lepidoptera. 

1 .  Ornix  quadripunctella  Clem.    (Larva  in  a  tentiform  mine  in  the  leaves. 
Chambers,  I.  c.) 
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2.  Neptieula  ainelanchierella  Glem.    (Larva  makes  a  linear,  crooked  mine 
in  the  leaves ;  imago  unknown.    Chambers,  I,  c.) 

Order  Colkoptkra. 

3u  Saperda  bivittata  Say.    Apple  tree  borer. 

4.  Uroplata  rosea  Weber.     (Harris,  120.) 

Mountain  ash  (Pyrus  dmericana.) 

1.  Acronycta  oceidentalis  G.  &  Sh. 

2.  Chrysobothris  femorata  Fabr.    (Harris  Correspondence,  311.) 

5,  Saperda  bivittata  Say.    Apple  tree  borer. 
4.  Mytilaspis  pomicorticisJiiley, 

Pear  or  black  thorn,  hawthorn, •etc.  (Cratcdgtts  different  species). 

Order  Lepidoptbra. 

1.  Papilio  turnus  Linn.    (Brunswick,  Me.,  Sept.  5 ;  larva.) 

2.  Thecla  falacer  Godart.    (Harris,  276.) 

3.  Ocelodasya  unicornis  Sm.  Abb.     (On  thornbush  at  Brunswick,  Me., 

Sept.  5.) 

4.  A  notodontian  allied  to  the  foregoing.     (Maine,  Sept.  5.) 

5L  Spilosoma  virginica  Fabr.    (On  buckthorn,  middle  of  September, 
Maine.) 

6.  Orgyia  antiqiui  (Linn.).     (Injuring  thorn  hedge  in  Rhode  Island. 

Miss  Dix,  Amer.  Journ.  Sc,  six,  Ist  series.    Harris,  369.) 

7.  Litkooolletis  cratmgella  Clem.     (Larva  and  mine  as  in  P.  serotina* 

Chambers,  L  c) 

5.  Aspidisca  splendonferella  Clem.    (Larva  and  mine  as  in  P.  serotina. 

Chambers,  I  c.) 
D-  Tischeria  mali/oliella  Glem.   (Larva  in  a  flat,  trumpet-shaped,  yellow- 
ish mine  in  upper  surface  of  leaves.    Chambers,  L  c.) 
10-  Ornix  oratcegifoliella  Clem.    (Larva  in  tentiform  mine  on  under  side 
of  leaves.    Chambers,  L  c.) 

11.  Ornix  inusitatumella  Chamb.     (Larva  in  white,  flat  mine,  speckled 

with  ^'frass,''  in  upper  surface  j  pupates  in  the  mine.  Cham- 
bers, I.  c.) 

12.  NeptUmla  cratcegifoliella  Clem.     (Larva  in  a  crooked,  linear  mine  in 

upper  surfia<5e  of  leaves ;  imago  unknown.    Chambers,  I,  c.) 

Order  Diptera. 

13.  Ceddomyia  cratwgibedeguar  Walsh.    (Can.  Ent.,  i,  179 j  Proc.  Ent. 

Soc.  Phil.,  vi,  266,  on  Oratwgus  tomentosa.  In  the  same  paper 
Mr.  Walsh  mentions  galls  on  Crattegus,  which  he  calls  crata^- 
plica,  limbus  and  globulus^  without  giving  any  further  descrip- 
tion.   Osten  Sacken,  Cat.  Dip.) 
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Order  Coleoptbra. 

f 

14.  Sape}'da  bimttata  Say.    On  hawthorn. 

15.  Conotrachelus  cratcegi  Walsh.    (Proc.  Bost.  Soc.  Nat.  Hist,  ix,  1863, 

311.) 

16.  Xylotrechm  convergem  Leconte.     Bred  from  branch  of  an  undeter- 

mined CratwiiSy  locally  known  as  Red  Haw.    Iowa.    (Leconte, 
Trans.  Amer.  Ent.  Soc.  viii,  xxiv.) 

17.  Oaurotea  cyanipennis  Say.    In  spring  on  thorn  blossoms  and  later  in 

the  season  pairing  and  ovipositing  on  butternut.      (Oaulfteld, 
Can.  Ent.  1881,  60.) 

Order  Hemiptera. 

18.  Aphis  erakegifolii  Fitch.    (On  leaves  of  0.  punctata.    Fitch.) 

19.  Siphonophora  cratwgi  Monell.    (July^  Saint  Louis,  Monell.) 

Sweet  gum  {Liquidambar  styraciflua). 

Order  Lepidoptera. 

1.  Actias  luna  (Linn.). 

2.  Callosamiapromethea  (Drury). 

3.  Eaoles  imperialis  Hiibner.     (Smith- Abbott.) 

4.  PhyUoonistis  liquidambarisella  Chamb.    (Larva  in  a  long,  winding, 

linear  mine  in  upper  surface.    Chambers,  I.  c.) 

Order  Coleoptera. 

We  have  found  Buprestid  and  longicorn  borers  in  a  dead  sweet  gum 
tree  at  Houston,  Texas,  in  April. 

5.  Mytilaspis  pomicorticis  Riley  f 

Gum  TREE  {Nysaa  multiflora). 

1.  Darapsa  chcerllm  (Cram.).     (G.  D.  Hulst,  Bull.  Brooklyn  Ent.  Soc. 
ii,  77.) 

Persimmon  (Diospyros  Virginia na.) 

Order  Lepidoptera. 

1.  Orgyia  leucographa  Walker.    (Larva  described  by  French,^  Rep.  Cura- 

tor S.  I.  Normal  Univ.,  1880,  44.) 

2.  Aspidisca  dioapyriella  Chamb.    (Larva  in  a  minute  blotch  mine,  ^om 

which  it  cuts  out  a  case  in  which  it  pupates.    Chambers,  L  c.) 

Order  Hemiptera. 

3.  Aphis  diospyri  Thomas.    (8th  Rep.,  111.,  5.) 

Californian  bay  OB  LAUREL  (Latirus). 

1.  Ptilinus  basalis  Leconte.     (Trans.  Amer.  Ent.  Soc.  viii,  xxiii.) 

2.  Micracis  hirtella  Leconte. 
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Ash  (Fraannus  americana,  pvhesoem^  sambucifolia^  etc.). 

I 

Order  Lepidoptera. 

1.  Sphinx  Jcalmiw  Sm.-Ahh.    (Lintner,  Contr.  i,  188.) 

2.  Sphinx  chersis  G.  &   E.  (einerea  Harris.)     (Proc.  Eut.  Soc.  Phila. 

iii,  655.) 

3.  Sphinx  gordim  Cramer.     (Black  ash.) 

4.  Daremnia  nndulosa.    (Black  ash,  Lintner,  Ooatr.  ii,  128.) 

5.  Smerinthus  geminatus  Say.    (Psyche,  ii,  72.) 

6.  ^geria  denudaium  Harris.     (Can.  Eut.  xiii,  8.) 

7.  Callosamiapromefhea  (Drury.) 

8.  Hyperchiria  io  (Fabr.). 

9.  Halesidota  maculata  (Harris).     (Corr.  290.) 

10.  Glisiocampa  sylvatica  Harris.    (Can.  Eut.  ix,  159;  Riley,  3d  Rt.  123.) 

11.  Apatelodes  angelica  Grote.    (Lintaer,  Contr.  iii,  130.) 

12.  Anisopteryx  vernata  Peck.     (Black  ash,  John  Sears  in  Packard's 

Monograph  of  Geometrid  Moths,  404.) 

Order  Coleoptera. 

13.  Neoclytus  caprwa  (Say).     (Thomas  Ins.  Illinois,  vi,  151.) 

14.  Tylonotus  bimaciilatus  (Hald.).    (Riley  in  Amer.  Ent.  iii,  239,  also  in 

"tulip  poplar.'') 

15.  Rylesinm  opaoulm  Leconte.    (Riley,  Ag.  Dept.  Rt.  1879,  45.) 

16.  Thysanocnemis  fraxini  Leconte.    (Rhyncophora,  214.) 

17.  Hylesinm  aculeatns  Say.    (Rhyncophora,  379.) 

Order  Hemiptera. 

18.  Pemphigus  fraxinifolii  Thomas.    (On  ash,  June,  Wisconsin,  Bandy- 

in  Thomas  Rt.  viii,  146.) 

Order  Diptera. 

19.  Cecidomyia  pellex  O.  Sacken.    (Galls  on  leaves  of  FraxinxiH  ameri- 

cana.) 

Sassafras  {Sassafras  officinale). 

Order  Lepidopteba. 

1.  Papilio  troilus  Linn.     (Harris  Corr.,  271.) 

2.  Gallosamta promethea  (Drury). 

3.  Samia  cynthia  Hiibner.    G.  D.  Hulst,  Bull.  Brooklyn  Ent.  Soc.  i,  91.) 

4.  Hyperchiria  io  (Fabr.). 

5.  Coscinoptera  dominicana  Fabr.     (Riley.) 

6.  Oracilaria  sassa/rasella  Chamb.     (Larva,  when  very  young,  mines 

the  leaves  ;  when  older,  rolls  them  downwards.     Chambers,  I.  c.) 

Sycamore  {Platanus  occidentalis). 

Order  Coleoptera. 

1.  Cyllene  crinicomis  Chevr.    On  Platanus  in  Texas,  Dr.  Brous.     (Le- 
conte in  Trans.  Amer.  Ent.  Soc.  viii,  xxiv.) 
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Order  Lepidoptera. 

2.  Eaoles  imperialis  Hiibner. 

3.  Halmdota  tessellaris  (Sm.-Abb.). 

4.  Anchylopera  platanana  Gleineus. 

5.  lanthaphe  pl4itanella  Clemens. 

6.  N^epticula  platea  Glem. 

7.  Nepticula  maximella  Chamb. 

8.  Nepticula  clemensella  Chamb.    (Larva  of  these  three  species  in  the 

upper  surfaces  of  the  leaves.    See  Can.  Ent.,  v,  125.    Chambers.) 

9.  Cirrha  platanella  Chamb.    (Larva  feeds  on  the  under  side  of  the 

leaves,  and  pupates  in  a  tube  composed  of  silk  and  the  down 
from  the  leaves.    Chambers.) 

IIazrl.  ( Cory /w^  americana). 

Order  Lepidoptera. 

1.  Apatela  brumosa  Guende.     (August,  111.,  Coquillet,  "Papilio,''  i,  56.) 

2.  Zerene  catenaria  (Drury.)    (July,  Aug.,  111.,  Coquillet,  *'  Papilio,"  i,  56.) 

3.  Lithocolleti^  eoryliella  Chamb.    Larva  in  a  nearly  circular  blotch  mine 

in  the  upper  surface. 

4.  Nepticula  corylifoliella  Clem.    Imago  unknown.    Larva  in  a  linear,. 

crooked  mine  in  the  upper  surface. 

5.  Oelechia  eoryliella  Chamb.    Imago  unknown.    Larva  in  the  male  cat- 

kins in  autumn. 

6.  Ryale  eoryliella  Chamb.    (Larva  in  a  web  on  under  surface  of  the 

leaves.    Chambers,  L  c.) 

Order  Coleoptera. 

7.  Balaninus  nasicus  Say.     (Bating  the  nuts.    Harris,  74.) 

8.  Attelahus  rhois  Boh  I  Bolls  attached  to  the  drier  leaves  like  those  of 

A,  rhois  on  the  alder. 

Hornbeam,  ironwood  {Ostrya  virginioa). 
Order  Lepidoptera. 

1.  8merinthu8  juglandis  Sm,  Ab.    (Taken  fullj^  grown  Sept.  5,  N.  Y. 

Lintner.) 

2.  Lithocolletis  obseuricostella  Clem. 

3.  Lithocolletis  oatrycefoliella  Clem.    (Larvae  of  both  species  in  tenti- 

form  mines  in  under  side  of  leaves.    Chambers,  L  c) 

4.  Lithocolletis  eoryliella  Chamb. 

5.  Lithocolletis  tritceniaslla  Chamb.    (Larva  in  roundish  blotch  mine  in 

upper  surface  of  the  leaves.) 

6.  Mcea  ostryceella  Chamb.  (Larva  in  a  flat  mine  between  two  ribs,  with 

a  row  of  "frass"  on  each  side.    Chambers,  I.  c.) 

7.  Aspidisca  ostrycefoliellaAjlein,   (Imago  unknown.   Larva  in  a  minute 

blotch  mine  in  upper  surface  of  leaves,  from  which  it  cuts  out 
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8.  Nepticula  ostrycefolielta  Olem. 

9.  Ifepticulavirginiella  Glem.  (Imago  of  both  species  unknown.    Larvse 

make  linear,  crooked  mines  in  upper  surface  of  leaves.    Ohain- 
bers,  I.  c.) 

10.  Graoilaria  ostryceella  Chamb.    (Imago  unknown.    The  larvae  when 

very  small  makes  a  linear,  whitish  mine  in  the  upper  surface  of 
the  leaves.    Chambers,  I.  e.) 

11.  Ooleophora  ostryce  Olem.    (Imago  unknown.    The  larva  lives  in  a 
case  and  feeds  on  the  under  surface  of  the  leaves.    Chambers,  {.  e.) 

Order  Hkmiptera. 

12.  P^ylla  carpini  Fitch. 

Water  beech,  hornbeam  {Carpinus  americana). 
Order  Lepidoptera. 

1.  Liihocolletis  ooryliella  Chamb. 

Order  Diptkra. 

2.  Gecidomyia  pudibunda  O.  Sacken.    (On  the  leaves,  District  of  Colum- 

bia.   O.  Sacken.) 

Alder  (Alnus  serrulataj  etc.). 
Order  Hymenoptbra. 

1.  Nematus  sp.    (A  rather  large,  dirty  yellowish  false-caterpillar,  in 

clusters  on  the  leaves.    Brunswick,  Me.,  Packard.) 

Order  Lepidoptera. 

2.  Eacles  imperialis  Hubner.    (G.  D.  Hulst,  Bull.  Brooklyn  Ent.  Soc., 

ii,  77.) 

3.  Acranycta  sp.    (Common  on  the  leaves  in  August  and  September. 

Maine,  Packard.) 

4.  Acronycta  acericola  Guen6e.    (Feeds  on  birch  and  alder.    Eiley,  Rt. 

ii,  121.) 

5.  Lithocolletis  alnivorella  Chamb. 

6.  Lithocolletis  alnifoliella  HUbner. 

7.  Lithooolletis  auronitem  Prey  and  Boll.    (The  larvae  of  these  three 

species  live  in  tentiform  mines  in  the  under  side  of  the  leaves. 
Chambers,  I.  c.) 

8.  Oracilaria  alnicolella  Chamb. 

Oracilaria  alnivorella  Chamb.  (When  very  young  the  larvm  of  these 
two  species  mine  the  leaves ;  when  older,  they  roll  them  down- 
ward 5  alnicolella  from  the  tip,  alnivorella  from  the  side.  Cham- 
bers, I.  c. ) 

9.  Lyonetia  alniella  Chamb.    (The  larva  makes  a  large,  brownish  blotch 

mine  in  the  leaves.    Chambers,  l.  c.) 
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Order  Diptera. 

10.  Cecidomyia  serrulatcB  O.  Saoken.    (District  of  Columbia,  on  Alnus 

serrulatae.    O.  Sacken.    Monogr.,  i,  198.) 

Order  Coleoptera. 

11.  Dichehnyoha  elongatula  (Schonhen).    {In  oaitUj  June  10,  Brunswick, 

Me.    Packard.) 

12.  Calligrapha  8calari8  Leconte.    (Maine,  Packard.) 

13.  Attelabus  rhois  Boh.    (Boiling  up  tlie  leaves  into  cylinders  in  June 

and  July,  depositing  an  egg  in  the  center.    Orono,  Me.,  Packard. 
Memoirs  Peabody  Academy  of  Science,  Salem,  iii,  1872,  7.) 

14.  Saperda  (Mecas)  tnornato  Say.    (Making  temx)orary  galls  in  sap- 

lings of  Salix  longifolia.) 
16.  Saperda  lateralis  Fabricius.    (Mr.  George  Hunt  has  found  this  beetle 
attacking  the  alder  in  Ehode  Island.) 

16.  Pogonocherus  mixttis  Hald.    Abundant.    (Can.  Ent.,  iii,  1881,  60.) 

Order  Hkmiptera. 

17.  Lachnus  alnifolice  Fitch. 

18.  Schizoneura  tessellata  Fitch.    (Alder  blight.    Common  in  Maine.) 

Willow  (Salix  various  species). 

Order  Hymbnoptera. 

The  following  list  of  saw-fly  larvaB,  producing  galls  on  different  spe- 
cies of  willow,  is  taken  from  Walsh,  Proceedings  of  the  Entomological 
Society  of  Philadelphia,  v,  284. 

1.  Euura  orbitalis  Korton.    (Galls  on  Salix  humilis  Walsh.) 

2.  Euura  S.  gemma  Walsh.    (On  Salix  humilis,) 

3.  Euura  S.  ovum  Walsh.    (On  Salix  cordata.) 

4.  Euura  S.  ovulum  Walsh.    (On  Salix  humilis.) 

5.  Euura  S.  nodus  Walsh.     (On  Salix  longifolia.) 

6.  Nem^atus  S.  pomum  Walsh.    (On  Salix  cordata  and  very  early  on  S. 

discolor.) 

7.  Xematus  S.  desmodioides  Walsh.    (On  Salix  humilis.) 

8.  Nematus  8.  pisum  Walsh.    (On  Salix  discolor.) 

9.  Nematus  inquilinv^  Walsh.    (Guest,  bred  from  Cecidomyidous  gall 

S.  rhodoides.) 

10.  Nematus  hospes  Walsh.      (Guest,  bred  from   Cecidomyidous  gall 

S.  rhodoides.) 

11.  Nematus  mendicus.    (Guest,  bred  from  gall  of  N.  s.  pomum.) 

12.  Nematus  fur  Walsh.    (Guest,  bred  from  gall  of  0.  «.  batatas  on  Salix 

humilis.) 

13.  Pristiphora  sycophanta  Walsh.    (Guest,  in  gall  of  C.  s.  brassicoides.) 
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Order  Lbpidoftera, 

14.  Vanessa  antiopa  (Linn).    (Brunswick,  Me.,  June ;  Providence,  June, 
Packard.) 

15.  Limenitis  misippus  Fabr.     (Lintner,  Contr.,  ii,  166.) 

16.  Apatelodes  torrefacta  Sm.  Ab.    (Eats  willow  leaves.    Harris,  Corr., 

307.) 

17.  Notodonta  dictcea  (Linn).    (September,  K  Y.,  Lintner,  Contr.,  iv,  76. ^^ 

18.  Smerinthus  geminatus  Say.     (Psyche  ii,  72.) 

19.  Smerinthus  exccec4itvs  Harris.     (Can.  Ent.  x,  16.) 

20.  Actias  luna  (Linn). 

21.  Samia  cynthia  (Linn).     "  Feeding  voluntarily  in  freedom.''    P.  E. 

JSostrand  (Bull.  Brooklyn  Ent.  Soc.,  ii,  77.) 

22.  Eagles  imperialis  Hiibner.    G.  D.  Hulst  (Bull.  Brooklyn  Ent.  Soc., 

ii,  77.) 

23.  Hyperchiria  io  (Fabr.). 

24.  Pheosia  rimosa  Packard.    Larva  on   willow.     (F.  Tepper  in  Bull. 

Brooklyn  Ent.  Soc,  ii,  3.) 

25.  Cerura  horealis  (Boisd.).    (August  and  September,  N.  Y.,  Lintner, 

Contr.,  iii,  151.) 

26.  Cerura  multiscripta  Eiley.    (F.  Tepper  in  Bull.  Brooklyn  Ent.  Soc, 

i,  4.) 

27.  Cerura  oceidehtalis.  (Larva  described  by  French,  Can.  Ent.,  xiii,  144.) 

28.  JEJuchronia  mala  (Fabr.).    ( Wescott,  Can.  Ent.,  1877,  220.) 

29.  Xyleutes  robimw  Harris.  (Kellicott,  Bull.  Buffalo  Soc.  Sc.  iv,30, 1881.) 

30.  Acronycta  americana  Harris  MS.     (Trouvelet,  Lintner,  Contr.,  iii, 

136.) 

31.  Acronycta  salicis  Harris.    (August,  Harris,  Corr.,  315.) 

32.  Scoliopteryx  libatrix  (Linn).     (Lintner,  Contr.,  iii,  164;  Illinois,  Aug. 

Coquillet.) 

33.  Catocala  parta  Guen.    (Lintner,  Contr.,  iii,  164.) 

34.  Catocala  concumbens  Walker.    (Saunders,  Proc.  Amer.  Ent.  Soc.,  ii, 

29.) 

35.  Homoptera  salicis  Behr.     (On  willows  in  California.    Behr.  W.  A.  E. 

Soc,  iii,  28.) 

36.  Metrocampa  perlaria  Guen^e.     (Saunders,  Can.  Ent.,  iii,  226.) 

37.  Hydria  undulata  (Hiibner).     (In  Europe  feeds  on  the  willow;  not 

yet  observed  in  United  States.) 

38.  Cymatophora  pampinarla  (jrnen^e.    (Larva  noticed,  French  in  "Pa- 

pilio,"  i,  82.) 

39.  Grapholitha  gallwsaUciana  Eiley.     (Trans.  St.  Louis  Acad.  Sc,  iv, 

320.     ^'  Bred  from  galls  on  willow  twigs."    Eiley.) 

40.  Lithocolletis  salicifoUella  Chauib.  (and  Clem?).     (Larva  in  a  tenti- 

form  mine  in  the  under  surface  of  leaves.     Chambers,  I.  c) 

41.  Gracilarla  salicifoUella  Chamb.     (Larva  in  a  blotch  mine  in  upper 

surface  of  the  leaves.     Chambers,  I.  c.) 
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42.  Oraeilaria  purpurilla  Chamb.     (Larva  rolls  the  leaves  from  the  tip.) 

43.  Cemiostoma  albella  Chamb.     (Larvte  ia  large  blackish  blotch  mines. 

Chamfters,  /.  r.) 

44.  Aspldisca  saliciella  Clem,  auil  Chamb.     (Larva  in  a  minute  blotch 

mine,  from  which  it  cuts  out  its  pupal  case.     Chambers,  L  c) 

45.  Nepticula  fmeotibUeella  Clem.     (Larva  in  a  linear  mine  bent  back 

in  itself.     Chambers,  L  e.) 

40,  47.  Nepticula.  Two  unknown  species  make  narrow,  linear,  crooked 
mines,  one  of  which  is  in  the  upper  and  the  other  in  the  lower 
surface  of  the  leaves.    (Chambers,  L  c) 

4S.  Marmara  mlictelUt  Clem.  Larva  burrows  in  young  twigs.  (Cham- 
bers, L  c) 

49.  Batrachedra  prwangusta  (HsiwOTth.) 

50.  Batrachedra  salicipomonella  Clem. 

51.  Batrachedra  Htriolata  Zeller.    (The  specific  distinctness  of  these  three 

species  seems  to  me  not  sufficiently  established.  B,  salicipomO' 
nella  was  bred  from  galls  made  by  other  insects  on  willows.  The 
mode  of  feeding  of  the  others  is  not  satisfactorily  determined. 
Chambers,  l.  e.) 

52.  Oelechia  salicifungella  Clem. 

53.  Oelechia  fungivorella  Clem.     (Larvfe  of  these  two  species  in  galls 

made  by  Cynips.    Chambers,  L  c.) 

54.  Oelechin  sp.f  Imago  unknown.    The  larva  sews  together  willow 

leaves  at  great  elevations  in  the  Eocky  Mountains. 

Order  Diptera. 

The  following  gallflies  occur  on  the  willow,  according  to  Walsh,  who 
gives  a  synopsis  of  cecidomyidous  galls  of  the  genus  Salix  in  Proceed- 
ings of  the  Entomological  Society  of  Philadelphia,  iii,  p.  575. 

55.  Cecidomyia  8.  brassi^^oides  Walsh.     (On  Salix  longi/olia.) 

56.  Ceoidomyia  8.  strobiloides  Osteu  Sacken.    (On  8,  cordata.) 

57.  Cecidomyia  8.  strobiliscus  Walsh.    (On  8.  rostrata  and  8.  discolor.) 
6S.  Cecidomyia  8.  gnaphalioidss  Walsh.     (On  8.  humilis  and  8.  discolor.) 
59.  Cecidomyia  8.  rhodoidejt  Walsh.     (On  8.  humilis.) 

00.  Cecidomyia  8.  coryloides  Walsh.    (On  8.  discolor?  and  8.  discolor.) 

61.  Cecidomyia  8.  carnu  Walsh.     (On  8.  humilis,) 

62.  Cecid4}myia  8.  siliqua  Wa,\sh.    (On  8.  humilisy  8.  cordata  f,  and  8.  dis- 

color.) 

63.  Cecidomyia  8.  nodulus  Walsh.     (On  8.  longi/olia.) 

64.  Cecidomyia  8.  triticoides  Walsh.     (On  8.  cordata.) 

65.  Cecidomyia  8.  hordeoid^  Walsh.     (On  8.  humilis.) 

66.  Cecidomyia  8.  batatas  Walsh.    (On  8.  humilis,  8.  cordata  f,  and  8.  dis- 

color f) 

67.  Cecidomyia  8.  verruca  Walsh.     (On  8.  humilis  an<l  8.  discolor.) 
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Quest  or  inquiline  galls. 

6S.  Ceoidomyia  albovittata  W^Uh.    (Oq  galls  of  C.  s.  strohiloides   and  «. 
strobiliscus.) 

69.  Cecidomyia  orbitalis  Walsh.     (On  galls  of  C,  s.  batatas  and  Tenthre- 

dinidouSj  gall  s.  ovuhim.) 

70.  C.  cornuta  Walsh.    (In  willow  stems  bearing  galls  of  C.  s.  bra^si- 

ooides.) 

71.  JDlplosis  atrocularis  Walsh.    (In  gall  of  G.  s.  strobiloides.) 

72.  Diplosis  atricornis  Walsh.    (In  gall  of  C.  s.  strobiloides.) 

73.  Biphsis  annuUpes  Walsh.    (In  gall  of  C.  s.  strobiloides.) 

74.  Diphsis  septem-maculata  Walsh.    In  gall  of  C.  s.  brassicoides  and  C- 

q.ficus.) 

75.  Diplosis  decemmaculata  Walsh.    (In  gall  of  0.  s.  strobiloides.) 

76.  Lonchwaf  (Raising  blisters  on  twigs  of  willow.    Figured  and  de- 

scribed in  Packard's  Guide  to  Study  of  Insecta,  412.) 

Order  Coleoptera. 

77.  Cotalpa  lanigera  (Linn).    (Brunswick,  Me.,  June  23,  Packard.) 

78.  Hoplia  trifasciata  Say.    (Brunswick,  Me.,  June  23,  Packard.) 

79.  Dichelonycha  elongatula  Schonh.    (Brunswick,  Me.,  June  23,  Pack  - 

ard.) 

80.  Buprestisfasciata  Fabricius.    (Mr.  George  Hunt  informs  us  that  he 

has  found  an  elytron  of  this  beautiful  beetle  under  the  bark  of  the 
willow  in  Northern  New  York  in  July.  We  have  taken  it  in  North- 
ern Maine,  and  have  always  supposed  that  it  inhabited  the  pine.) 

81.  Chrysomela  bigsbyana  Kirby.    (Brunswick,  Me.,  June  23,  Packard.) 

82.  Chrysomela  spirea*  Say.    (Brunswick,  Me.,  June  23,  Packard.) 

83.  Phyllodecta  vulgatissima  (Linn).    (Brunswick,  Me.,  June  23, Packard. ) 

84.  Oalerucella  sagittariw  Gyllenhal.     (Brunswick,  Me.,  June  23,  Pack- 

ard.) 

85.  PleMrodera  scalator  (Fabr.).     (On  small  swamp  willows  in  August* 

Can.  But.,  xli,  107.) 

86.  Pachybraohys  livens  Leconte.    (Colorado  River,  California,  on  Salix^ 

Leconte,  I.  c,  p.  84.) 

87.  Rhynchites  ceratus  Say.    (Brunswick,  Me.,  June,  Packard.) 

88.  Rhyncolus  angularis  Leconte.    (Under  willow  bark  at  New  River, 

Colorado  Desert.  Leconte,  Proc.  Acad.  Nat.  Sei.  Phila.,  March, 
1858,  p.  81.) 

Order  Hemiptera. 

89.  Tingis  hyalina.    (Maine,  Packard.) 

90.  Gapsm  sp.    (Also  on  alders.    Maine,  Packard.) 

91.  Evacanthm  orbitalis  Fitch.    (Brunswick,  Me.,  July  22,  Packard.) 

92.  Bythoscopus  sp.    (Brunswick,  Me.,  July  22,  Packard.) 

93.  Chaitophorus  salioioola  Monell.     (Is  it  Lachnus  salicicola  L^hler  T 

Thomas,  8th  Rep.,  105.) 
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04.  Chaitophorus  viminalis  Thomas.    (On  young  twigs  and  leaves  of 
Salix  luoida  and  8,  habylonica.    Thomas,  8th  Rep.,  200.) 

95.  Lachnus  salicicola  Uhler.    (Aphis  salieti  Harris.    Thomas,  8th  Rep., 

113.) 

96.  Lachnus  salicetis  Fitch.     (Thomas,  8th  Rep.,  119.) 

97.  Ehopalosiphum  salicis  Monell.    (On  under  side  of  leaves  of  Salix 

liicida^  S.  nigra,  and  S.  habylonica.    Monell.) 

ACARINA. 

98.  Acarusf  semen  Walsh.    (Producing  galls  on   Salix  nigra  Walsh, 

Phila.  Entomol.  Soc,  Phila.,  v.) 

99.  Acarusf  (enigma  Walsh.     (Producing  galls  on  Salix  wi^ra  Walsh, 

Phila.  Entomol.  Soc,  Phila.,  v.) 

nrsECTs  nrjTJEious  to  the  pine. 

Finns  strohus,  P.  rigida,  etc. 

AFFECTING  THE  TRUNK. 

1.  The  lar(je  pine  flat-heaped  borer. 

Chalcophora  virginiensis  (Drury). 

Order  Coleoptera;  family  Buprestid.e. 

Boring  in  the  sap-wood  and  girdling  the  tree,  a  flat-headed,  white  grub ;  the  track 
beginning  as  narrow  and  shallow  grooves  on  the  surface  of  the  wood,  forming  irregu- 
lar wavy  or  serpentine  tracks,  which  gradually  increase  in  width  as  the  larva  grows, 
ending  in  a  large  hole  where  the  grub  pupates;  the  beetle  occurring  on  the  leaves  in 
spring  and  autumn. 

The  habits  of  this  beetle  in  its  preparatory  stages  are  probably  much 
like  those  of  Chrysobothris  femorata,  which  infests  the  oak,  and  the  gal- 
leries which  it  makes  under  the  bark  are  much  like  those  of  the  oak 
buprestid.  No  thorough  observations  have  been  made  upon  the  natu- 
ral history  of  this  beetle.  It  appears  in  the  Northern  States  toward  the 
end  of  May,  and  through  the  month  of  June,  as  Harris  states,  while 
we  have  observed  it  in  Maine  on  pine  trees  the  middle  of  July,  and 
Fitch  states  that  they  occur  upon  the  leaves  of  the  pine  in  autumn. 
Harris  says  that  in  the  larva  state  it  bores  into  the  trunks  of  the  differ- 
ent kinds  of  pines,  and  is  oftentimes  very  injurious  to  these  trees. 

The  beetle. — Oblong  oval,  brassy  or  copper-colored,  sometimes  almost 
black,  with  hardly  any  metallic  reflections.  The  upper  side  of  the  body 
is  roughly  punctured ;  the  top  of  the  head  is  deeply  indented  j  on  the 
thorax  are  three  polished,  black  elevated  lines ;  on  each  wing-cover  are 
two  small  square  impressed  spots,  a  long  elevated  smooth  black  line 
near  the  outer,  and  another  near  the  inner  margin,  with  several  short 
lines  of  the  same  kind  between  them ;  under  side  of  the  body  sparingly 
covered  with  short,  whitish  down.  Length  0.8  to  1.10  inch.  (Harris.) 
10  RIL  ^  , 
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2.    The   LIBRRATED   BUPREftTI8. 

ChaU'ophora  Uberta  Germar. 

Very  similar  to  the  Virginian  Buprestis,  but  always  smaller  sized,  ineasniing  from 
0.75  to  0.90  in  length,  with  the  second  raised  line  of  the  wing-covers  broader  than  the 
first  or  inner  line,  and  totally  obliterated  where  it  is  crossed  by  the  posterior  impressetl 
spot,  its  middle  portion  between  the  two  impressed  spots  usually  showing  a  feiwr 
scattered  punctures.     (Fitch.) 

This  species  is  much  more  common  in  Eastern  !New  York  than  the 
Virginian  Buprestis,  the  beetle  appearing  upon  the  leaves  of  piues 
throughout  the  summer  and  autumn.  From  a  small  grove  of  young 
pines  only  a  few  rods  in  extent,  upwards  of  a  hundred  specimens  were 
taken  the  middle  of  last  September,  one  or  two  being  found  upon 
almost  every  tree  and  bush ;  whilst  only  four  individuals  of  the  pre- 
ceding and  two  of  the  following  species  were  found  in  company  with 
them.  They  had  probably  been  bred  in  the  numerous  stumps  of  larger 
trees  which  had  been  cut  down  the  year  before  by  the  side  of  this  grove. 
They  stationed  themselves  at  the  tips  of  the  limbs,  clinging  to  the  leaves 
with  their  feet,  with  their  heads  inwards,  their  position,  shape,  and 
size  giving  them  a  close  resemblance  to  the  young  aments  or  fruit 
cones  which  were  growing  from  the  same  points  on  several  of  the 
limbs;  and  they  appeared  to  be  eating  the  young  buds,  which  are  prob- 
ably the  food  on  which  all  these  beetles  subsist  after  arriving  at  their 
perfect  state.  (Fitch.)  This  Buprestid  is  also  found  in  Maine,  but 
after  several  years'  attempts  we  have  not  been  able  to  clear  up  the 
habits  of  either  species  of  Chalcophoraj  or  to  detect  the  larvie. 

3.  The  Oregon  buprestis. 
Chalcophora  angulicollis  Leconte. 

A  beetle  intimately  related  to  the  preceding  species  I  met  with  in  a 
collection  of  insects  made  at  The  Dalles,  on  Columbia  River,  many  years 
since,  by  Rev.  George'Gary,  of  the  Methodist  Episcopal  Church,  and 
presented  to  me  by  the  late  Dr.  Skilton,  of  Troy.  Its  close  relationship 
to  the  species  above  described  renders  it  altogether  probable  that  its 
larva  is  similarly  pernicious  to  the  pine  timber  of  the  region  where  it 
abounds.  And  as  no  insect  of  this  genus  has  hitherto  been  recorded 
as  an  inhabitant  of  that  vicinity,  that  I  am  able  to  discover,  I  herewith 
submit  a  short  account  of  its  distinctive  marks.    (Fitch.) 

The  beetle  slightly  exceeds  an  inch  in  length,  with  the  elevated  smooth  Hues  and 
spots,  black  and  for  the  most  part  broader  than  the  rou^h  intervals  between  them, 
which  are  burnished  brassy,  tinged  with  coppery  red.  Its  sculpture  is  very  similar  to 
that  of  the  species  last  described  above.  The  elevated  line  on  the  middle  of  the 
thorax  is  here  twice  as  broad  as  in  that  species  and  at  each  end  is  rapidly,  but  not 
abruptly  widened  to  double  the  breadth  which  it  has  in  the  remainder  of  its  length, 
these  widened  portions  having  a  few  scattered  punctures.  Both  at  the  apex  and  the 
base  this  widened  portion  is  confluent  with  the  irregular  elevated  stripes  which  are 
])luced  upon  each  side  of  the  middle.     The  smooth  pyramidal  spots  on  the  base  oppo- 


Digitized  by  VjOOQIC 


INSECTS    INJURIOUS    TO    THE    PINE.  147 

Hite  the  middle  of  the  anterior  eud  of  each  wing-cover  are  here  larger  and  more  promi- 
nent than  in  either  of  the  foregoing  species  and  each  of  these  spots  has  the  shape  of 
a  right-angled  triangle,  the  line  bounding  its  outer  side  running  directly  forward  in- 
Mtead  of  obliquely  inward  and  forward,  each  spot  being  also  more  broad  than  long^ 
The  rough  depression  which  extends  forward  from  these  spots  to  the  anterior  angles 
of  the  thorax  has  in  its  middle  a  well  marked,  elevated,  smooth  spot,  which  is  oblong 
and  placed  obliquely,  with  an  oblique  groove  on  its  outer  side  separating  it  from  a 
smooth  and  somewhat  triangular  spot  on  the  outer  margin,  which  is  more  distinct  in 
this  than  in  either  of  the  preceding  species,  and  produces  a  slight  undulation  of  the 
outer  edge,  this  edge  being  almost  rectilinear  with  the  opposite  sides,  parallel  with 
each  other  two-thirds  of  their  length,  and  then  abruptly  or  angularly  inclining  inwards 
to  the  anterior  angles.  The  wing  covers  have  the  elevated  lines  much  broken  and 
irregular,  resembling  those  of  the  preceding  species,  though  on  a  particular  exami- 
nation several  difterences  will  be  noticed.     (Fitch.) 

This  insect  has  also  been  found  by  Dr.  Leconte,  at  Sacramento,  Cal. 

4.   TUE   TOOTH-LKU<iKD    BUPRESTII). 

Chrysohothris  dentipes  (Gennar;. 
Though  usually  occurring  in  oak  trees,  occasionjiUy  living  under  the  bark  of  the^ 
white  pine,  where  it  makes  a  flat,  shallow  burrow,  sometimes  half  an  inch  broad  and 
ending  in  an  oval  cell,  in  which  the  larva  occurs  in  autumn,  winter,  and  early  spring. 

We  have  already  noticed  this  Biiprestid  among  oak  borers.  We  have 
found,  May  20,  at  Providence,  R.  I.,  the  dead  beetle  in  its  burrow  under 
the  bark  of  a  white  pine  stump. 

r>.  Harris's  BrpRE^ns. 

Ch'y8ohothri8  Harr'mi  Hentz. 

Order  Coleoptera  ;  family  Bi'prestid.e. 

Appearing  on  the  trees  in  May  and  becoming  most  common  about  the  middle  of 

June,  a  small  beetle  0..32  long,  of  a  brilliant  bine-green  color  with  black  antennas  and 

feet,  and  in  the  male  the  sides  of  the  thorax  and  the  thighs  copper-colored,  its  sar- 

face  punctured,  with  a  groove  on  the  middle  of  the  thorax  and  two  indentations  near 

the  base  of  each  wing-cover,  slightly  separated  by  a  raised  line,  the  inner  one  running 

into  a  groove  which  extends  along  the  suture  to  its  tip.     Its  larva  living  under  the 

bark  of  young  trees  and  small  limbs.     (Fitch.) 

According  to  Leconte  this  beetle  inhabits  the  twigs  of  the  white  pine- 
Mr.  George  Hunt  also  informs  us  that  it  inhabits  the  white  pine  in  Rhode 
Island,  where  he  has  collected  it  late  in  June  and  during  July. 

6.  Chrysohothria  trinervia  Kirby. 

As  this  beetle  occurs  in  the  pine  forests  of  Colorado,  it  is  most  proba- 
ble that  it  bores  in  pine  trees.  It  is  a  rather  small,  short, 
broad  species,  dull  blackish,  with  faint  metallic  reflec- 
tions. Surface  of  the  body,  especially  the  wing-covers, 
with  irregular  ri<lges,  the  inner  one  parallel  to  the  inner 
edge  of  the  wing-cover;  wing-covers  with  smooth,  ele- 
vated areas,  between  which  the  surface  is  minutely 
pitted  with  dense  golden  punctures.  Body  clothed  be-  ^^^  ^  _^^  ^^^^ 
neath  with  short,  coarse  hairs.    Length,  0.45  inch.    (Le-     ;?r*' . '"'*1!3^ 

'  ^  Colorado.  — From 

conte.)    We  collected  a  specimen  on  the  Divide,  Colo-     Packard. 
rado,  July  12.    Prof.  F.  H.  Snow  has  taken  it  at  Santa  F6,  N.  Mex. 
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7.  The  goldex  buprestis. 

Bupi-estis  striata  (Fabr.). 

Order  Coi.eoptera  ;  family  Bipkestid.e. 

Appearing  upon  pine  and  spruce  trees  in  May  and  June,  a  brilliant  and  sparkling 
copper-red  beetle,  0.55  to  0.70  long,  its  wing -covers  marked  with  a  broad  brilliant 
bluish-green  stripe  on  each  and  with  four  elevated  smooth  lines  in  which  are  several 
deep  punctures,  the  two  ont«r  lines  nearly  or  quite  united  at  their  hind  ends  and  the 
exterior  middle  one  a  fourth  shorter,  the  depressed  spaces  between  these  lines  twice  as 
wide  as  the  linos  and  rough  from  coarse  confluent  punctures  ;  its  thorax  with  a  widt» 
shallow  groove  along  the  middle,  which  is  sometimes  very  slight,  the  surface  covere<l 
with  coarse  punctures  which  become  dense  and  confluent  along  the  sides^  as  they  are 
upon  the  head  also,  which  has  a  slender  elevated  line  along  its  middle  j  the  under 
side  brilliant  copper>'.     (Fitch.) 

Like  most  of  the  other  insect  borers  in  the  pine,  it  appears  to  be  the 
dead  wood  of  logs  and  stumps  which  this  species  prefers  to  living  trees. 
T.  B.  Ashton  informs  me  that  he  once  found  the  fragments  of  one  of 
these  beetles  in  the  interior  of  a  pine  log.  I  have  met  with  it,  in  two 
instances,  stationed  at  the  tips  of  the  limbs  of  young  spruce  trees  in  my 
yard,  and  it  is  probable  that  in  its  perfect  state  it  feeds  upon  the  tender 
young  buds  of  the  pine  and  the  spruce.     (Fitch.) 

Mr.  George  Hunt  tells  us  that  it  occurs  on  the  white  pine  and  yellow 
pine  (P.  rigida)  in  Northern  New  York. 

Leconte  states  that  it  inhabits  the  Middle  States,  Canada,  and  the 
Lake  Superior  region.  It  varies  in  brilliancy  of  color ;  the  male  is  nar- 
rower than  the  female,  and  has  the  tip  of  the  abdomen  more  distinctly 
truncate,  or,  rather,  more  broadly  rounded. 

Allied  to  this  species  is  BupreHtls  lauta  (Leconte),  which  is  abundant 
in  Washington  Territory  and  Oregon;  while  we  hjlve  received  it  from 
Utah,  through  Mr.  J.  L.  Harfoot,  curator  of  the  Salt  Lake  Museum.  It 
has  also  been  detected  by  Prof.  F.  H.  Snow  at  Santa  Fe,  N.  Mex.  The 
male  is  a  little  narrower,  says  Leconte,  than  the  female,  but  the  tip  of 
the  abdomen  is  somewhat  truncate  in  both. 

jBifpre^ft*  rad/a/i«  (Leconte)  also  inhabits  Oregon,  it  is  shaped  like 
the  male  of  B.  lautn,  but  may  be  known  by  the  very  hairy  front  aud 
prosternum.    The  tip  of  the  abdomen  is  somewhat  truncate. 

Nearly  allied  to  the  two  last  named  is  B.  adjecta  (Leconte)  from  Ore- 
gon. It  is  said  by  Leconte  to  be  broader  even  than  the  female  of  B- 
lauta,  with  intermediate  elevateii  ridges  on  thn  elytra ;  the  tip  of  the 
latter  is  distinctly  bidentate,  while  the  abdomen  is  less  strongly  punc- 
tured and  scarcely  truncate. 

8.    THK    ILTKAMAIUNK    BUPRKSTIK. 

Bujn'estis  uUramarina  Say. 

This  species  has  been  found  by  Fitch  in  the  middle  of  July  in  a  forest 
of  pines  and  other  trees,  aud  is  probably  a  pine  insect.  It  is  said  by 
Leconte  to  be  a  broader  form  than  B,  decora  Fabricius,  to  which  it  is 
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allied,  with  the  intervals  of  the  elytra  less  irregularly  puactiired, 
especially  towards  the  suture,  with  the  tips  rounded,  or  hardly 
truncate,  not  bidentate  as  in  that  species.  The  abdomen  is  broadly 
rounded  at  the  apex.  The  following  description  is  quoted  from  Fitch's 
Fourth  Keport : 

The  Ultrariiarinp  Biiprestis  is  lialf  aQ  inch  long  and  ot  a  hrilHaot  green  color  tingetl 
with  golden  yellow,  the  sides  of  the  thorax  being  pure  golden,  with  alao  a  stripe  along 
the  middle  where  is  a  very  slight  wide  groove,  scarcely  obvious.  The  wing-covers 
are  brilliant  blue,  which  color  is  margined  on  each  side  and  at  the  base  with  gohlen 
yellow  tinged  with  green,  the  suture  and  outer  margin  being  burnished  coppery  red. 
On  each  wing-cover  are  about  eight  row.^  of  large  deep  punctures  pla:!ed  closely  to- 
gether, and  some  of  them  united  or  confluent,  and  between  each  of  these  rows  is  a 
series  of  smaller  round  punctures.  Their  tips  are  cut  off  transversely,  and  on  the  side 
next  to  the  suture  is  a  minute  projecting  tooth.  Tht*  s/utel  is  circular,  deeply  concave, 
and  green,  with  its  sides  blue.  The  thorax  is  covered  with  close,  deep,  coarse  punct- 
ures, which  are  more  dense  and  confluent  on  ea.h  side.  The  head  is  rough  from  simi- 
lar confluent  punctures,  with  a  slender,  smooth  elevated  line  in  its  middle.  The 
antennje  are  black  with  the  basal  joints  coppery  red.  The  under  side  is  burnished 
coppery  with  the  sutures  of  the  abdomen  green.     (Fitch.) 

9.  8porrKi>-wiN<Ji:D  juprestis. 

Bupreatis  lineata  Fabriciu^. 

A  shining  brassy-black  beetle,  sometimes  blue-black  or  dark  bottle-green,  of  the 
same  shape  with  the  preceding  and  0.45  to  0.65  long,  each  wing-cover  with  from  three 
to  six  pale  tawny  yellow  spots  of  irregular  shape  and  very  variable,  the  mouth  and 
throat  often  and  sometimes  the  face  of  same  color,  and  also  a  spot  on  each  side  of  the 
last  segment  of  the  abdomen  beneath,  the  wing-covers  with  several  impressed  lined 
and  a  row  of  punctures  on  each  of  the  interstices  between  them,  the  thorax  with 
coai'ser  close  punctures  and  a  single  large  one  on  the  midjlle  of  its  hind  edge.     (Fitch.) 

I  have  met  with  this  beetle,  in  July,  on  pines  growing  at  a  distance 
from  any  other  trees,  an  evidence  that  it  had  been  bred  from  them.  The 
spots  on  its  wing-covers  are  extremely  variable,  being  alike  in  no  two 
specimens. 

The  more  nsnal  form  is  slightly  larger,  measuring  0.60  to  0.75  in 
length,  and  the  wing-covers  with  two  tawny  orange  8trii)es  on  each,  the 
inner  one  of  which  is  widest  at  its  base  and  does  not  reach  to  the  tip. 
Here  also  the  last  segment  of  the  abdomen,  beneath,  has  a  tawny  orange 
spot  on  each  side,  and  the  throat,  mouth,  and  face,  and  a  stripe  on  each 
side  of  the  thorax  are  yellow,  varied  in  places  with  red.  (Fitch.)  It 
occurs  not  infrequently  in  the  Middle  and  Southern  States  according  to 
Ijeconte.  I  have  found,  in  company  with  Mr.  Calder,  the  elytra  of  this 
beetle  under  the  bark  of  the  white  and  pitch  pine,  in  Providence,  R.  I. 

10.  Buprestis  rusticorum  Kirby. 

This  is  an  abundant  insect  in  the  pine  woods  of  Oregon  and  Wash- 
ington Territory,  and  appears  to  range  eastward  into  British  America. 
We  have  found  it  in  pine  woods  at  Manitou,  Colorado,  July  16th,  while 
it  is  not  uncommon  in  New  England,  Mr.  George  Hunt  finding  it  at 
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Providence,  R.  I.    Tbe  bodj"  is  brown,  with  an  olive-Kreen  tint.      Head 

and  thorax  punctured.  Each  wing-cover  with  five  ridges,  four  of  them 
well  marked  and  smooth,  the  interspaces  with  scattered 
punctures.  On  the  head  between  the  eyes  are  five  yellow 
spots ;  two  simple  dots,  two  long  spots  on  the  orbits,  send- 
ing two  projections  outward,  and  a  line  in  front  sends  three 
projections  upwards.  Two  unequal  yellow  spots  under  the 
eyes.     Labnim   and  labium  yellow.     Fine  orange-yellow 

Fui.  65^ijMP-  spots  on  each  side  of  the  end  of  the  abdomen  beneath. 
Mm%oioI4X.'  Length  0.G5  to  0.92  inch.  Leconte  also  adds  that  this  species 
—From  Pack  |^  nearly  allied  to  Buprcstis  macuUventris^  which  occurs  in 

the  northeast  from  Pennsylvania  to  Newfoundland. 

11.    YKI.LOW-DOrrED   BUPRESTIS. 

Melanophila  fulvoguftata  (Harris). 

Appearing  upon  pines  in  June,  a  more  flattened  beetle  than  the  fore- 
going, 0.30  to  0.43  long,  of  a  brassy  black  color  with  three  pale  yellow 
dots  on  each  wing-cover  placed  towards  the  hind  part  and  equidistant 
from  each  other,  the  hindmost  ones  nearest  to  the  suture  and  the  middle 
ones  farthest  from  it;  the  fore  ends  of  the  wing-covers  moderately 
rounded  and  fitting  into  corresponding  concavities  in  the  base  of  the 
thorax ;  the  whole  surface  covered  with  shallow  rough  punctures  run- 
ning together  transversely  and  somewhat  resembling  the  grained  side 
of  morocco  leather,  and  the  thorax  having  an  indentation  on  the  mid- 
dle of  its  base  like  the  impression  of  the  head  of  a  pio.  (Harris's  Trea- 
tise, p.  44.) 

12.    DrUMMOND'S   BUPRESTIS. 

Melanophila  dntnwiondi  Kirby. 

This  species,  with  BuprestiH  rmthorum^  Chrysohothris  trinervia^  and 

Dicerca  prolongata^  we  have  collected  in  the  pine  timber  of  the  moantains 

of  Utah,  in  the  American  Fork  Canon,  late  in  July,  and  it 

j(M^It    is  probable  that  all  will  be  found  to  inhabit  the  trunks  of 

VV      coniferous  trees.    It  also  inhabits  Oregon  and  Washington 

j^^^      Territory  as  well  as  Alaska  and  New  Mexico,   (Santa  F^, 

Jf&B^    Snow.)      Leconte  desciil)es  it  as  being  densely  punctured, 

J  ^^\     shagreened,  with  shining,  metallic  colors,  especially  on  the 

Fig.  ee—Drnm-  prothorax,  with  three  bright  yellow  spots  on  the  posterior 

unonhUaXdC'  two- thirds  of  cach  wing-cover,  the  anterior  spot  being  the 

orBdo.— From  ,  -  i-%    i\  At\  '       \ 

rn<  kani.        larger.    Length  0.40  inch. 

13.  The  i'itted  buprkstis. 

Dicerca  punctUlata  ftchonherr. 

Occurring  mostly  upon  the  pitch  pine  {Finns  rigida) ;  an  obscure  cop- 
pery or  black  beetle,  half  an  inch  long,  convex  above  with  the  tips  of 
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its  wiiig  covers  tapering,  and  this  narrowed  portion  more  lengthened 
than  in  any  of  the  foregoing  species,  their  surface  occupied  with  close 
fine  punctures  and  double  rows  of  coarse  ones,  the  narrow  spaces  be- 
tween these  rows  often  elevated  in  places,  the  elevations  forming  smooth 
oblong  spots  or  irregularly  interrupted  ribs ;  the  thorax  with  coarser  con- 
fluent punctures  and  with  four  elevated  smooth  stripes,  the  outer  ones 
narrower  and  interrupted  by  a  slight  depression  in  the  surface  back  of 
their  middle ;  and  finally,  a  smooth  transverse  elevation  upon  its  front, 
extending  from  one  eye  to  the  other,  is  a  mark  whereby  this  species  may 
be  readily  distinguished  from  most  of  those  related  to  it.  (Fitch.)  I 
have  found  a  dead  beetle  under  the  bark  of  the  pitch  pine  in  the  same 
stump  with  Buprestis  lineata  in  May,  1881,  at  Providence,  R.  I. 

14.    TUE   TUHKKCULATED   BUPRESTIS. 

Dicer ca  tuherculata  Laporte. 

Another  beetle  which  is  met  with  upon  the  pitch  pine,  and  resembles 
an  individual  of  the  preceding  species  of  a  more  brassy  tint  and  having 
all  its  marks  more  coarse,  rough,  and  irregular;  but  the  rows  of  coarse 
punctures  on  its  wing-covers  are  at  equal  distances  from  each  other 
instead  of  being  in  pairs,  the  intervening  spaces  having  many  irregular 
elevated  black  polished  spots,  and  the  elevated  transverse  line  upon  the 
front  is  interrupted  and  less  prominent,  and  its  size  is  rather  larger, 
being  about  0.60  inch  long.    (Fitch.) 

15.  The  slender  dioerca. 

Dicerca  proJongata  Lecoute. 

Although  originally  recorded  by  Leconte  from  Lake  Superior,  Wiscon- 
sin, and  Nebraska,  we  have  found  this  Buprestid  among  the  pines  and 
poplars  iq  the  mountains  of  Colorado,  and  are  disposed  to 
regard  it  as  a  pine  beetle,  though  our  specimen  was  found  on 
a  poplar  tree. 

It  is  described  by  Leconte  as  being  coppery  gray,  often 
pruinose ;  the  width  of  the  thorax  twice  its  length,  sides  well 
rounded  in  front,  behind  somewhat  sinuous,  punctate,  fur- 
rowed, each  side  with  an  oblique,  deeply  impressed  line ;  wing-  ^ca'^ro- 
covers  with  deeply  impressed  lines;  apex  rounded,  the  cXrado.- 
wingcovers  scarcely  divaricate.    Length  0.77  to  0.85  inch.  IrS!"^^^' 

16.  The  pixe  dicerca. 

JHcerca  tenehrosa  Kirby. 

Mining  under  the  bark  of  the  white  pine,  the  beetle  occrirring  in  October.  (G. 
Hunt.) 

Leconte  describes  this  beetle  as  follows:  ashy-bronze  or  obscurely 
bronze,  the  prothorax  dilated  on  the  sides,  which  are  rounded  in  front, 
sinuous  behind,  coarsely  punctured ;  behind  broadly  excavated  on  each 
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side,  with  apical  and  basal  shining  smooth  rugosities ;  a  definite  dorsal 
deep  furrow  with  smooth  sides,  somewhat  interrupted  in  the  middle ; 
elytra  densely  punctured,  with  alternate  oblong,  raised,  shining  inter- 
stitial spaces,  prolonged  entire  to  the  apex;  length,  0.67  to  0.75  inch. 
Male  with  the  pectus  broadly  sulcate,  villose ;  the  intermediate  tibisp 
armed  with  an  internal  acute  tooth ;  the  last  ventral  segment  truncate- 
emarginate.  Female  with  the  pectus  smoother,  less  sulcate ;  the  last 
ventral  segment  tridentate ;  the  intermediate  tooth  obtuse,  defined  by 
minute  incisions. 

Abundant  at  Lake- Superior;  according  to  Kirby  found  in  latitude 
05^  and  in  the  Rocky  Mountains.  In  addition  to  the  characters  given 
above,  Leconte  adds  that  the  under  surface  is  copper-colored,  coarsely 
and  densely  punctured  on  the  sides,  abdomen  and  prosternum,  less 
densely  on  the  metastemum  and  middle  of  the  first  segment  of  the  ab- 
domen ;  the  divided  portions  of  the  mesostemum  are  coarsely  and  tol- 
erably densely  punctured.  The  outer  costa*  of  the  thorax  are  interrupted 
so  as  to  form  on  each  side  an  apical  and  basal  callosity.  A  female  fi-om 
Newfoundland  differs  by  the  epipleurae  being  green,  the  under  surface  of 
the  prolonged  extremity  of  the  elytra  blue,  and  by  the  incisures  between 
the  anal  teeth  being  more  widely  separated.    (Leconte.) 

Mr.  George  Hunt  has  found  this  beetle  under  the  bark  of  the  white 
pine  in  the  Adirondack  Mountains,  New  York,  in  October. 

17.  The  common  longicoun  pine-horeh. 

Monohammus  confumr  Kirhy. 
Order  Coleoptera;  family  Ceramuycid.e. 

Baring  a  hole,  in  outline  round  and  regular,  deep  in  the  wood  of  sound,  though 
usually  in  decaying,  trees,  and  doing  much  iujury  to  pine  timber;  a  large,  soffc,  Avhit«% 
fleshy,  nearly  cylindrical  grub,  the  segment  next  the  head  larger  than  the  others, 
flattened,  horny  and  inclined  obliquely  downward  and  forward,  the  succeeding  rings 
very  short,  with  a  transverse  oval  rough  space  on  the  middle  above  and  below,  pupa  I - 
iug  inside  in  the  wood,  the  beetle  emerging  from  a  round  hole  half  an  inch  in  diameter; 
the  beetle  one  of  our  largest  longicorns,  with  very  long  antennae;  the  body  brownish- 
gray,  the  wing-covers  spotted  with  black  and  white;  length  1.20  inch. 

Nothing  was  known  of  the  habits  of  this  borer  by  Harris,  in  the  thinl 
edition  of  whose  treatise  the  beetle  is  well  figured.  In  1800,  Dr.  Fitch 
gave  an  excellent  account  of  the  habits,  and  a  brief  description  of  the 
larva  and  pupa  and  adult,  in  his  Fourth  Report  on  the  Koxious  Insect** 
of  Xew  York.  The  following  description  of  the  larva  and  pupa  is  base<l 
on  specimens  obtained  at  Brunswick,  Me.,  and  compared  with  some 
received  from  Mr.  F.  C.  Bowditch,  who  published  in  the  Annerkan  Nat- 
nralistj  August,  1873  (p.  498),  an  account  of  the  habits  and  transforma- 
tions. He  sent  me  a  block  of  pine  wood  split  off,  containing  the  ter- 
minal portion  of  the  cell,  stuffed  with  large  chips  arranged  quite  regu- 
larly. In  the  museum  of  the  Peabody  Academy  of  Science,  at  Salem, 
is  a  piece  of  planed  plank,  which  had  been  sawn  so  as  to  uncover  part 
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of  the  hole,  with  the  beetle  within,  as  seen  in  Fig.  69.  Fitch  states  that 
this  and  Monohammus  scutellatm  and  marmoratus  are  the  most  common 
and  pernicious  borers  which  occur  in  the  pine  timber  of  New  York. 
On  a  still  summer's  night  as  well  as  in  the  day-time  the  peculiar  grating 
or  crunching  noise  which  the  larvae  make  in  gnawing  the  wood  may  be 
distinctly  heard  at  a  distance  of  eight  or  ten  rods.  ''  That  the  insect  does 
not  oi)en  a  passage  out  of  the  wood,  whereby  to  make  its  exit,  until  it 
attains  its  perfect  state,  I  infer  from  the  fjict  that  several  of  these  bee- 
tles gnawed  their  way  out  of  one  of  the  pillars  of  the  portico  of  a  newly- 
built  house  in  my  neighborhood  some  years  since,  the  noise  being  heard 
several  days  before  they  emerged,  and  while  they  were  still  some  dis- 
tance in  the  interior  of  the  wood.''    (Fitch.) 

Mr.  Bowditch  found,  June  9,  at  Brookline,  Mass.,  this  species  in  Plnus 
mttiSj  the  yellow  pine,  in  which  were  several  holes  about  the  size  of  a 
pencil.    He  makes  the  following  statement  in  regard  to  its  habits : 

On  removing  the  bark  I  found  an  adult  insect  already  free— the  heads  of  several 
others  appearing  through  the  wood.  On  further  investigation  during  the  next  few 
weeks  I  obtained  from  the  tree  no  less  than  eighty  of  these  beetles  in  all  stages  of 
development,  which,  considering  the  size  of  the  tree,  was  a  large  number.  I  observed 
that  the  largest  beetles  were  near  the  foot  of  the  tree.  •  *  ^  After  remaining  in 
the  pupa  state  during  a  space  of  time,  which  varies  according  to  circumstances,  it  is 
transformed  to  a  beetle,  and  after  a  short  time  gnaws  its  way  out,  appearing  from  the 
tirst  of  June  to  the  middle  of  July. 

I  have  found  numbers,  at  least  twenty  of  these  larvjc  under  the  bark 
of  the  white  pine  (Plum  strobus),  at  Brunswick,  Me.,*  m  the  early  part 
of  June,  but  no  pupie  or  beetles,  though  most  of  the  larvae  were  fully 
grown.  Some  were  one- half  an  inch  long  and  had,  without  much  doubt, 
hatched  from  eggs  laid  in  the  preceding  June  or  July,  so  that  the  larvie 
must  live  nearly  two  years  before  transforming.  My  attention  was 
called  to  their  presence  in  the  tree  by  the  creaking  sound  made  by  the 
larvte,  the  noise  being  heard  a  rod  from  the  tree.  Some  of  the  larvae 
were  molting.  In  this  process  the  entire  head  of  the  tegument  about 
to  be  cast  is  pushed  off  anteriorly,  while  the  thin  skin  of  the  rest  of  the 
bixiy  }>eels  off  from  the  prothorax  backwards. 

Mr.  A.  C.  Goodell,  of  Salem,  Mass.,  presented  the  museum  of  the 
Peabody  Academy  with  an  adult  of  this  species  which  came  from  a  pine 
bureau  about  the  year  1H75.  The  bureau  had  been  in  his  house  for 
about  fifteen  years  previous,  being  newly  made  when  purchased.  The 
family  had  heard  the  creaking  noise  for  some  time  before  tlie  insect 
appeared;  and,  after  inquiring  into  the  circumstances,  I  have  no  doubt 
but  that  the  insect  had  lived  in  the  bureau  for  fully  fifteen  years. 

This  longevity  is  probably  due  to  the  fact  that  the  insect  had  not 
coupled,  it  being  well  known  that  continence  in  insects  leads  to  the  pro^ 
longation  of  life  far  beyond  their  natural  term  of  existence.  Further 
observations  and  experiments  on  this  point  are  greatly  needed. 


*  I  have  also  found  the  cells  under  the  bark  of  the  white  pine  at  Providence,  R.  I, 
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Apropos  of  this  iaterestiiig  subject  I  quote  tbe  following  observations 
of  Dr.  Pitch: 

The  wood  of  the  rt])i»le  tree  was  fomiorly  Lighly  valued  for  cabinet  work  in  tLis 
country.  In  17H3,  a  son  of  (ieneral  Israel  Putnam,  residing  in  Williamstown,  Mass., 
had  a  table  made  from  one  of  his  apple  trees.     Many  years  afterward  the  gnawing  of 

an  insect  was  heard  in  one  of  the  leaves  of  this 
table,  which  noise  continued  for*a  j'ear  or  two, 
when  a  largo  long-horned  beetle  made  its  exit 
therefrom.  Subsequently,  the  same  noise  was 
heard  again,  and  another  insect,  and  afterwards  a 
third,  all  of  the  same  kind,  issued  from  this  table- 
leaf;  the  first  one  coming  out  twenty  and  the  la«t 
twenty-eight  years  after  the  trunk  was  cut  down. 
These  facts  are  stated 
more  fully  in  the  His- 
tory of  the  County  of 
Berkshire,  published 
^|dfe^  «        atPittstield,  inl829,p. 

^^gnm^  31).     This,  I  believe,  is 

^^^2~V3BL  ^^*®  longest   period  of 

_ ^^S^^^&^^^ll^_        j^     ^"    insect    remaining 
_^^^f^mrT^^  iMt^^  ^^a    alive    in   timber   of 

^         ***«i^'  i'"* tS^#    which    we    have   any 

^  I  IJT5    record,  audit  is  desira- 

ble to  ascertain,  if  pos- 
sible, what  insect  this 
was.  John  J.  Putnam, 
esq.,  of  White  Creek, 
N.  Y.,  was  a  young 
man  residing  at  his 
father's  when    these 

v.„   «u     T  «•  nr      ..  ^     remarkable    incidents 

Vw.  e^.-Uirv^  of  Monohammug  eonfu'  a     r,      \        •        Tig.   69.^MonohammuJt  eonfu. 

iOT;  a,  top,  h.  Bide  view,  nat.  size:  rf,  occurred.  Un  SilOWing  ^^^  the  beetle  in  it«  cell  in  » 
LT;«^.l°rBmeor/cp.'-F?Jmi?Jck:t<'  him  specimens  of  ^uWpUned  pUak.-After 
ard  in  Haydens  Survey.  all    the     larger    long- 

homed  beetles  of  this  vicinity,  he  points  to  Cerasphorus  balieatus  as  being  the  same 
insect,  according  to  the  best  of  his  recollection,  but  is  not  certain  but  it  might  have 
been  the  CalUdium  agr&tie, 

"This  testimony,  in  connection  with  what  President  Fitch, of  Williams 
College,  says  of  the  insect  in  the  notice  above  referred  to — Mts  color 
dark  glistening  brown,  with  tints  of  yellow' — releases  us  from  all  doubts 
upon  this  subject,  as  the  agreste  is  of  a  uniform  brown,  whilst  the  bal. 
teatus  commonly  presents  traces,  more  or  less  distinct,  of  an  oblique 
yellowish  spot  or  band,  near  the  middle  of  the  wing-covers." 

Larva. — Body  soft,  white,  long,  nearly  cylindrical,  being  but  slightly 
flattened,  entirely  footless,  all  the  abdominal  segments  of  the  same  width, 
exceptthe  minute  small  one.  From  the  first  abdominal  segment  (or  fourth 
from  the  head),  the  body  increases  in  width,  being  widest  on  the  pro- 
thoracic  segment  (or  the  one  next  to  the  head).  Tliis  segment  is  trans- 
versely oblong,  being  as  wide  in  front  as  behind;  it  is  a  little  more  than 
twice  as  wide  as  long.     The  head  is  large  and  square,  not  narrowing 
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iu  front,  but  as  wide  anteriorly  as  posteriorly.  When  the  head  is  forci- 
bly palled  out  it  is  found  to  be  as  long  as  broad ;  anterior  one  fourth  of 
head,  deep  mahogany  red,  becoming  blackish  on  the  edge.  Olypeus 
very  short  and  broad,  about  four  times  as  broad  as  long.  Labrum 
rather  wide,  not  much  contracted  at  base,  roun<le<l  in  front,  with  very 
stout  bristles  on  the  margin.  Mandibles  gouge-like,  the  ends  oblique, 
hollowed  out,  with  the  outer  edge  produced  into  a  point.  xVntennie 
very  minute,  three-Jointed,  the  second  and  third  joints  about  as  long  Jis 
the  basal.  The  maxilhe  form  a  basal  joint,  throwing  oft*  a  three-jointed 
])alpus,  and  an  inner  lobe  armed  with  stiff*  bristles,  reaching  to  the  end 
of  the  second  joint  of  the  palpus.  The  two-jointed  labial  i)al pi  reach 
to  as  far  as  the  middle  of  the  brush-like  lobe  of  the  maxilhe  ;  the  second 
joint  is  about  as  long,  but  half  as  wide,  as  the  basal.  The  middle  of  each 
segment,  especially  the  third  to  the  seventh  above  and  below,  with  a 
transverse  (!allous  sjmt.  The  upper  side  of  the  first  abdominal  segment 
has  a  very  narrow  oblong  square  area  impressed  upon  it.  The  callous 
spot  is  best  marked  on  the  fifth  segment,  consisting  of  an  area  about 
one  third  as  long  as  broad,  with  a  square,  shallow  sinus  posteriorly, 
and  with  the  sides  projected  inwards ;  it  consists  of  two  series  of  callous 
spots,  the  outer  forming  the  limits  of  the  area  as  above  described,  and 
the  inner  series  forming  a  simple  transverse,  narrow,  lanceolate,  oval 
spot.  The  callous  spot  on  the  under  side  has  a  sinus  iu  front,  but 
slightly  rounded  behind.  The  one  on  the  seventh  segment  (below)  is 
but  little  more  than  one-half  as  wide,  with  a  broad  sinus  on  the  hind 
edge,  and  with  the  sides  directed  obliquely  inwards.  Terminal  segment 
very  small,  half  as  wide,  and  one  fourth  as  long  asi>enultimate  segment. 
K^ine  si)iracles,  the  first  on  front  edge  of  second  thoracic  (mesothoracic) 
segment.    Length  when  fully  grown,  1^  inches. 

This  larva  may  be  known  from  that  of  Rhagium  Ihteatiim  by  its  Jack 
of  any  thoracic  feet  and  by  its  much  longer,  more  cylindrical  body,  and 
differs  at  once  by  the  long,  square  head,  that  of  Rhagium  rounding  in 
front;  by  the  wider  clypeus,  and  proportionately  wider  and  shorter 
labrum.  The  palpi  aud  antennje  do  not  differ  much.  The  callous  spots 
on  the  abdominal  segments  are  smaller  and  otherwise  different  from 
those  in  Rhagium. 

Pwj>a.— The  pupa  is  far  advanced,  being  nearly  ready  to  change  to  a 
beetle,  the  body  becoming  dusky  and  horn-colored,  while  the  character- 
istic dark  spots  have  already  appeared  on  the  wing-covers.  The  antenna^ 
are  coiled  up  three  and  a  half  times  at  the  end  between  the  fore  and 
the  middle  pairs  of  legs,  and  the  genus  may  be  recognized  by  their 
great  length  and  the  deep  excavation  in  the  head  between  them,  as 
well  as  by  the  lateral  short  spine  on  the  prothorax. 

The  wing-covers  in  my  single  specimen  reach  to  the  third  abdominal 
segment,  and  are  pressed  obliquely  to  the  side  of  the  body.  The  salient 
portions  of  the  upper  side  of  the  abdominal  rings  with  fine  spines.  End 
of  the  body  sinuate. 
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In  the  absence  of  aDotber  pupa  of  this  genus  for  comparison,  addi- 
tional characteristics  cannot  now  be  given.    Length,  f  of  an  inch. 

Mr.  (reorge  Hunt  has  taken  both  this  species  and  M.  sciitellatus  '^com- 
ing out  of  the  white  pine''  in  July  in  northern  New  York  and  in  Bhode 
Island.  Prof.  F.  H.  Snow  records  it  in  the  seventh  volume  of  the  Trans- 
actions of  the  Kansas  Academy  of  Science  as  occurriug  in  the  Baptist 
church  in  Lawrence,  Kans.,  '*  where  repairs  had  been  made  with  pine 

lumber." 

15.  Marbled  pixe-borkr. 

Monohammu8  marmoratus  Randall. 

A  large  white  grab  very  similar  to  the  last  preceding  one,  and  boring  in  the  int-erior 
of  the  wood,  often  in  the  same  trees  and  logs  with  it.  The  beetle  coining  abroad  in 
July  and  very  similar  to  the  preceding,  but  always  smaller,  measuring  0.75  to  0.90  in 
length,  and  distinguished  from  it  by  having  the  short  hairs  coating  the  base  of  the 
spine  on  each  side  of  the  thorax  of  an  ocher  yellow  color  instead  of  white,  the  thorax 
with  numerous  confluent  punctures  across  its  middle,  its  wing-covers  ash  gray  marbled 
with  tawny  brown  cloud-like  spots,  and  punctured  like  the  preceding  species,  but  the 
punctures  here  becoming  much  more  dense  towards  the  base  and  ruuoing  into  each 
other,  the  antennte  in  the  females  with  an  ash-gray  band  at  the  base  of  each  joint, 
tlieir  length  in  the  two  sexes  as  in  the  preceding  species.     (Fitch.) 

This  is  not  a  particularly  common  insect,  though  more  closely  allied 
to  the  foregoing  species  than  the  following  better  known  one. 

16.  The  wiiite-scuteled  pine-borer. 

Monohammus  scutellatus  Say. 

A  large  white  grub  closely  like  the  foregoing  and  boring  in  the  wood  in  a  similar 
manner,  in  the  month  of  June  producing  a  beetle  of  similar  form  but  of  a  shining 
black  color,  its  wing-covers  having  small  patches  of  short  hairs  here  and  there,  resem- 
bling spots  of  white  mold,  their  surface  rough  from  coarse  confluent  punctures  and 
the  thorax  similarly  punctured  across  its  middle,  its  base  and  apex  with  irregular 
transverse  wrinkles,  and  its  sides  with  a  conical  spine  which  is  not  clothed  with  hairs, 
the  scutel  coated  over  with  white  hairs,  and  the  antenna*  double  the  length  of  the 
body  in  the  males,  and  in  the  females  with  a  gray  band  on  the  base  of  each  joint,  it« 
length  varying  from  0.60  to  0.75.     (Fitch. ) 

This  is  a  common  and  sometimes  abundant  beetle  in  Maine  and  North- 
ern New  England  generally,  and  especially  in  the  lumber  regions  of  Lake 
Superior,  whence  I  have  received  it  in  large  numbers.  It  also  occurs 
in  the  pine  forests  of  British  America  and  in  Washington  Territory  and 
Oregon  along  the  Pacittc  coast.  Though  I  liave  taken  it  on  the  white 
pine  (Maine)  in  July,  I  cannot  relate  more  concerning  its  habits  and 
larval  forms  than  is  contained  in  Dr.  Fiteh's  brief  account  given  above. 

17.    The   riNE-KATING   (iAY-BKAKI>. 

Eupogon  inn  pi n  ivora  Fi  tch . 

Order  Coleoptera;  family  Cerambycid.k. 

A  small  gnib  resembling  a  yonng  apple-tree  borer,  mining  the  wood  of  the  pine,  and 

in  July  becoming  a  small  cylindrical  long-horned  beetle,  which  is  found  upon  the 

leaves,  0.25  long  and  about  a  third  Jis  broad,  clothed  ^vith  numerous  erect  black  hairs 

Digitized  by  V^OiJ^  IC 


INSKCTS    IX.MRIors   TO    THE    PINK. 


157 


on  the  body  and  antennas  and  gray  ones  on  the  legs ;  its  color  shining  pale  chestnut, 
with  iiTegular  obliciue  and  transverse  spots  and  streaks  of  gray  on  the  wing-covera, 
which  are  coarsely  puuotured,  the  punctures  dense  on  the  base  and  fine  on  the  apex ; 
its  thorax  narrower,  slightly  darker  colored,  closely  punctured,  having  a  very  small 
tooth-like  point  on  each  side  and  along  its  middle  a  gray  line  which  is  w^idely  inter- 
rupted in  the  center,  the  sides  and  also  the  head  with  thin  gray  pubescence ;  its 
antennae  shorter  than  the  body,  coarse,  and  the  joints  becoming  suddenly  shorter  after 
the  fourth ;  its  under  side  blackish  brown,  the  legs  pale  chestnut. 

This  species  is  of  the  same  color  with  E,  tomentosus  of  Haldemau,  which,  however, 
is  larger,  with  gray  hairs  instead  of  black,  and  the  wing-covers  with  ochcr-yellow 
spots  and  streaks.     (Fitch.) 

18.  The  commixkd  LKFrosTYLCs. 

Lepiofttylns  vommixtus  Haldemau. 

Order  Coleoptkra;  family  Cekambycipe. 

A  small  long-horned  beetle  occurring  on  the  leaves  of  the  pine  in  July,  its  appear- 
ance and  shape  closely  like  that  of  the  prickly  Leptostylus  No.  4,  Plate  1,  Fig.  4,  and 
its  larva  probably  having  similar  habits  and  the  sauie  form ;  the  beetle  0.25  to  0.3H 
long,  its  thorax  closely  punctured,  blackish  obscurely  varied  with  ash-gray  and  with 
elevated  blacjc  dots  placed  symmetrically,  the  sides  convex  and  with  a  small  angular 
tooth  back  of  their  middle;  its  wing-covers  coarsely  and  closely  punctured,  dull  and 
gray  varied  with  paler  gray  and  with  black  clouds  and  dots,  t\v'o  faintly  elevated  ribs 
on  each  wing-cover  of  a  slightly  paler  gray  tint  alternated  with  black  dots,  the  inner 
rib  having  an  elongated  black  spot  near  its  base,  another  beyond  the  middle,  and  a 
third  one  farther  back,  formed  by  obscure  dusky  transverse  clouds -which  cross  the 
ribs  at  these  places;  the  sides  black,  alternated  with  a  whitish  cloud-like  spot  near  the 
base,  and  a  smaller  one  near  the  middle.     (Fitch.) 

19.  The  lesser  pine-horer. 


Anvmum  masfum  Haldemau. 

Order  Coleoptkra;  family  Cerambycidj:. 

Perforating  the  trunk  of  the  white  pine  in  all  directions  and  sinking  into  the  heart 
of  the  tree,  making  a  Hattened  cylindrical  hole  or  mine  when  seen  in  outline;  a  rather 
small  larva,  which  emerges  late  in  May  through 
oval  holes  in  the  bark,  especially  around  the  base 
of  the  trunk;  the  beetle  blackish  brown  with  short 
antennte  and  legs. 

The  transformations  of  this  common 
borer,  which  apparently  attacks  the  tree 
in  health  as  well  as  in  disease,  like  the 
species  of  Monohammus^  were  first  briefly 
described  and  figured  in  our  "Guide  to  the 
Study  of  Insects"  from  specimens  found 
in  all  stages  under  the  bark  of  the  oak 
early  in  May  at  Salem,  Mass.  I  have  also  received  a  larva  of  this 
species  from  Dr.  Shimer,  which  was  found  by  him  boring  in  the  grape- 
vine. Since  then  Mr.  Riley  has  bred  it  from  the  Scotch  pine,  and  Mr. 
Schwarz  has  found  the  pupa  under  the  bark  of  pine  stumps  in  Florida 
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in  March.  During  the  past  May  I  have  found,  in  company  with  Mr. 
Oalder,  at  Providence,  the  perfect  beetles,  and  also  the  pupa  in  deep 
burrows  or  mines  in  white-pine  stumps.  I  have  heretofore  regarded  the 
holes  made  by  this  borer  as  probably  those  of  Chalcophora  virginlensiSj  bat 
they  are  regularly  oval  cylindrical,  less  flattened  oval  than  those  made 
by  a  Buprestid,  and  exactly  like  those  of  other  flat-bodied  longicorns. 
The  openings  perhaps  more  abundant  on  the  south  side  of  the  tree  or 
stump,  in  the  base  of  the  trunk  of  the  white  pine,  are  at  times  very 
numerous,  as  many  as  ten  in  a  space  of  6  square  inches.  They  are, 
on  the  average,  G*"*"  wide  by  S"^"*  deep,  or  half  as  deep  as  wide.  The 
sides  are  smooth,  but  the  orifice  is  often  partially  concealed  by  project- 
ing portions  of  the  bark.  The  holes  are  deep,  extending  6  or  8  inches 
towards  the  heart  of  the  tree.  Seen  longitudinally  the  "  mine''  or  tunnel 
is  about  a  quarter  of  an  inch  (G"*"*)  wide,  sometimes  wider,  and  ends  in 
an  elongate  oval  cell,  wherein  the  pupa  rests.  Some  extend  up  and 
down  under  the  bark,  while  most  plunge  deep  into  the  wood. 

The  lat-va. — We  have  not  specimens  at  hand  for  elaboratje  description,  but  tliose 
fonnd  in  the  oak  were  footless,  white,  with  a  rather  large  prothorax,  in  which  the 
head  sinks,  with  strong  black  jaws;  the  body  is  quite  uniform  in  thickness,  gradually 
diminishing  in  width  posteriorly.     It  is  .6J  inch  in  length. 

The  pupa  is  .44  inch  long.  It  is  flattened  and  rather  broJid,  and  may  be  readily 
identified  from  the  other  pupa^  of  the-genus,  as  it  has  the  characters  of  the  speciea, 
viz,  by  the  short  antenna*,  which  do  not  extend  quite  as  far  as  the  hinder  edge  of  the 
metathorax,  the  joints  composing  it  being  much  shorter  than  in  the  other  species. 
It  may  also  be  recognized  by  the  two  raised  longitudinal  lines  on  the  wing-covers  cor- 
responding to  those  on  the  wing-covers  of  the  beetle;  the  wing-covers  extend  to  near 
the  middle  of  the  second  abdominal  segment,  and  the  tips  of  the  hind  legs  reach 
nearly  to  the  posterior  edge  of  the  third  abdominal  segment.  The  end  of  the  abdo- 
men is  square,  and  ends  in  two  sharp,  slender  incurved  hooks,  which  are  dark  red  at 
tip.     Length,  .44  inch. 

The  beetle  differs  from  two  larger  common  heetleB {Criooephalus  agre^tis  and  ob8olftu9) 
with  which  it  associates,  by  its  much  smaller  size,  which,  however,  is  very  variable, 
and  by  the  much  shorter  antennie,  the  joints  being  much  shorter  and  thicker  and 
more  coarsely  pitted  than  in  the  two  species  above  named.  It  is  brown-black,  with  a 
rounded,  flattened  prothorax,  and  two  longitudinal  ridges  along  the  wing-covers. 

I  have  taken  this  beetle  at  Nederland,  in  Colorado,  June  30;  it 
undoubtedly  preys  upon  coniferous  trees  in  the  Rocky  Mountain  region. 
It  is  also  said  by  Leconte  to  occur  in  Russian  America  (Alaska). 

20.  Crioaphalus  agrestis  Kirby. 

Boring  into  pines  from  Maine  to  Colorado  and  the  Pacific  coast,  a  rather  large  wliit<* 
longicorn  larva ;  assuming  the  pupa  state  in  May  and  the  beetle  state  in  June  and 
July. 

This  large  beetle  closely  resembles  Asemum  moestum^  but  is  about 
twice  as  large,  with  much  longer  and  slenderer  antennie ;  it  is  also  char- 
acterized by  the  three  large  irregular  pits  on  the  top  of  the  prothorax  ; 
these  pits  are  also  seen  in  the  pupa,  and  by  them  the  pupa  noticed  be- 
low was  identified  as  belonging  to  this  species.    In  color  and  the  two 
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high  ridges  on  each  wing-cover  it  closely  resembles  the  more  abundant 
Asemum  moeatum. 

I  found  what  I  regard  as  the  pupa  of  this  species  under  the  bark  of 
the  pitch-pine  at  Providence,  May  20, 1881.  From  its  close  resemblance 
to  the  pupa  of  Asemum  moestum^  from  the  form  of  the  prothorax  and 
the  three  pits  which  correspond  so  closely  to  the  beetle,  I  do  not  doubt 
but  that  the  pupa  should  be  referred  to  (7.  agrestis. 

The  antennse  of  the  pupa  are  long  and  reach  to  the  basal  sixth  of  the 
wing-covers  ;  they  thence  recurve,  so  that  the  tip  touches 
the  basal  third  of  the  fore  tibite.  The  end  of  the  abdomen 
has  two  spines,  much  as  in  the  pupa  of  Asemum  moestum; 
the  wing-covers  have  each  two  longitudinal  parallel  straight 
raised  lines,  while  the  body  in  general  is  flat  and  rather 
broad,  a«  in  the  beetle.  The  pupa  is  25"^"^  in  length ; 
breadth  of  body,  7^™"^ 

Criocephalus  productus  Leconte  (Fig.  71)  I  have  taken  in 
Colorado,  and  in  Utah,  and  I  have  received  it  from  Tacoma,  ^jq.  n.—  crio- 
W.  T.  on  the  shores  of  Puget  Sound.    It  undoubtedly  in-    Z^jj'^^^^^,; 
habits  pine  trees,  and  represents  the  Eastern  C,  agrestis.         Packard. 

21.  ^lUdilis  nodosus  Fabricius. 

Found  under  the  bark  of  the  pine  from  June  to  September.  The 
specimens  collected  about  Philadelphia  are  quite  small  compared  with 
those  found  in  the  pine  forests  of  New  Jersey.  (Bland,  Proc.  Ent.  Soc 
Phil.,  i,  97.) 

22.  ^Cdilis  obnoletus  Olivier. 

Taken  under  the  bark  of  pine  stumps  at  and  near  Philadelphia.  Not 
common.     (Bland,  L  c.) 

23.  The  pine  ei  derces. 

Euderces  pini  Olivier. 

Order  Coleoptera  ;  family  Cerambycid.*:. 

A  small  cylindrical  long-horned  beetle,  having  a  wide  separation  between  its  thorax, 
and  abdomen,  giving  it  some  resemblance  to  an  ant,  0.23  to  0.30  long,  of  a  bright 
chestnut  color,  with  its  abdomen  and  the  posterior  third  of  its  wing-covers  black, 
the  wing-covers  crossed  obliquely  forward  of  their  middle  by  a  silvery  whit©  line 
which  does  not  reach  to  the  suture,  and  posteriorly  on  the  fore  part  of  their  black 
portion  a  gray  band,  which  is  placed  in  a  shallow  groove  running  obliquely  and 
parallel  with  the  silvery  line ;  the  thorax  covered  with  fine  impressed  lines  running, 
lengthwise. 

This  is  said  by  Olivier  to  have  been  found  on  pines  around  the  city  of  New  York 
but  it  is  probably  a  Southern  insect.     (Fitch.) 

24.  Black-horned  cALLimr.M. 

C    lidiiim  aniennaium  Newman. 

Order  Coleoptera  ;  family  Cerambycid.k. 

A  flattened  long-horned  beetle,  appearing  in  May  and  June,  about  0.52  long,  of  a 
deep  Prussian  blue  color,  often  with  shades  of  green  in  places,  its  antennte  and  legs 
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blacky  its  thorax  hairy,  and  as  broad  as  the  wing-covers,  with  the  sides  strongly 
rounded  and  above  on  each  side  of  the  middle  a  little  round  hollow  spot,  and  its  wing- 
covers  rough  from  close  shallow  punctures.    (Fitch.) 

Dr.  Harris  regarded  this  as  identical  with  the  European  C.  violdceum^ 
deeming  the  latter  to  have  been  probably  introduced  into  Europe  from 
this  country.  (Treatise,  page  88.)  But' entomologists  now  consider  the 
insects  of  the  two  coutinents  to  be  distinct  species.  Ours,  doubtless, 
iias  the  same  habits  with  that  of  Europe,  the  larva  living  in  the  trunks 
of  pines,  excavating  a  wavy  shallow  track  under  the  bark,  which  is 
packed  full  of  sawdust,  and  when  almost  fully  grown,  sinking  itself 
obliquely  downwards  several  inches  into  the  wood,  to  repose  during  its 
pupa  state. 

Specimens  occur  in  which  the  thorax  is  plainly  narrower  than  the 
wing-covers,  more  distinctly  punctured,  and  destitute  of  the  two  im- 
pressed spots.  These  are  the  violet-colored  Callidium,  0.  janthinum  of 
Dr.  Leconte  and  of  Dejean's  Catalogue.  But  individuals  appear  to 
occur  of  all  intermediate  varieties,  and  I  am  therefore  inclined  to  think 
they  can  scarcely  be  regarded  as  constituting  two  distinct  species. 
(Fitch.) 

We  have  observed  this  in  considerable  numbers  under  pine  boards, 
and  also  flying,  at  Brunswick,  Me.,  in  the  middle  of  May.  Mr.  George 
Hunt  has  observed  it  in  pine  trees  at  Providence,  E.  I.  We  found  at 
Providence,  May  14,  a  dozen  or  more  individuals  under  the  bark  of  a 
xlead  Juniperus  vlrginiana.  The  track  made  by  the  larva,  as  we  sup- 
posed it  must  have  been  of  this  insect,  was  irregularly  wavy,  like  that 
of  other  longicorn  grubs,  and  filled  compactly  with  a  fine  dust,  its  cast- 
ings; it  was  shallow  and  4  or  5  inches  long.  Whether  it  was  made 
before  the  death  of  the  tree  is  unknown,  but  the  work  of  this  and  its 
fellows  had  loosened  the  bark,  several  larva*  having  been  at  work  to- 
gether. 

2.5.  The  Purteu  hyi.otrupes. 

Hylotrupts  bajulud  Linua'us. 

Order  Coleoptera;  family  Cerambycid.e. 

A  beetle  very  similar  to  the  preceding  in  its  shape  and  habits,  appearing  in  July 
and  August,  0.45  to  0.75  long,  of  a  black  color,  its  thorax  nearly  circular  and  clothed 
with  white  hairs,  with  a  smooth  polished  black  line  in  its  center,  and  a  callous-like 
spot  on  each  side  of  it,  and  its  wing-covers  with  very  coarse,  shallow  couflaent  punc- 
tures and  some  downy  whitish  spot^,  forming  two  irregular  bands  near  the  middle. 

This  species  is  supposed  to  have  been  introduced  in  its  larva  state  iu 
timber  from  Europe,  and  is  found  in  our  country  only  near  the  sea-coast, 
(Harris's  Treatise,  page  88.) 

25.  The  lesser  prion  us. 

Orthosoma  brunneum  I)e  Geer. 

Order  Coleoptera  ;  family  CERAMBYCiD.t:. 

A  flattened  long-horned  beetle,  1.00  to  1.30  long,  and  less  than  athird  as  broad,  with 
its  opposite  sides  parallel,  its  thorax  twice  as  broad  as  long,  and  with  three  sharp 

Digitized  by  VjUiJ^lV:: 


INSECTS   INJURIOUS   TO    THE   PINE.  161 

teeth  on  each  side,  its  wing-covers  with  two  or  three  slight  elevated  lines,  its  antenate 
scarcely  as  long  as  the  body,  and  its  color  chestnut  red,  darker  anteriorly. 

Larva. — Described  while  alive.    Body  cylmdrical,  not  flattened,  the 
segments  very  distinct,  as  the  sutures  are  deeper  tlian  usual ;   head 
moderately  broad;   prothorax  large  and  broad 
and  rather  long,  being  9™™  broad  and  4J°»°» long; 
surface  rough  on  the  posterior  two-thirds.    On 
each  of  the  1st  to  7th  abdominal  segments  is  a 
transverse  oval,  cylindrical  fleshy  area,  each  with 
three  transverse  folds,  the  area  on  the  7th  ring 
being  nearly  twice  as  long  (antero-posteriorly)  as 
that  on  the  first;  the  areas  becoming  longer  and 
narrower ;  i. «.,  more  rounded,  going  backward 
towards  the  7th  segment ;  the  end  of  the  abdo- 
men smooth  and  shining ;  each  thoracic  segment 
with  a  pair  of  slender  3-jointed  feet.      Length, 
35mm  (1^,  inches).    Two  dozen  or  more  were  taken 
May  26  by  Mr.  Calder  and  myself  from  a  very  ^^  ,^_^^  ^^^^  p^^^^^, 
soft,  rotten  pine  stump ;  up  to  June  24  they  had    Natural  8i?e.-AfterRiiey. 
not  pupated  in  confinement,  but  by  the  5th  to  the  8th  of  July  one  of 
them  became  a  pupa. 

Pupa. — Antenme  bent  near  thpir  end  at  right  angles  and  laid  across 
the  end  of  the  elytra,  the  latter  reaching  to  the  middle  of  the  hind 
tarsi.  End  of  the  abdomen  terminates  in  a  singular  ruffle-like  expan- 
sion, armed  on  the  edges  with  stout  spines.  Hind  tarsi  reaching  to  the 
middle  of  the  5th  abdominal  segment.  The  body  considerably  curved. 
Maxillary  palpi  extended  well  beyond  the  end  of  the  mandibles.  Pro- 
thorax  with  a  broad-ba«ed  spine  on  the  side.  The  projecting  parts  of 
the  abdominal  segments  with  fine  spines,  and  segments  3  to  5  with  a 
pair  of  transverse,  thin,  dark-brown,  chitinous  patches.  Length,  30*"™. 
Mr.  Calder  has  also  found  the  fully  grown  larvae  in  August  in  maple 
logs  at  Warwick,  K.  I.,  and  in  the  rotten  wood  of  anotlier 
deciduous  tree.  So  that  it  appears  that  this  beetle  lives 
indifferently  in  the  soft,  decayed  logs  or  stumjis  both  of 
hard  and  coniferous  trees. 

*27.  Prion rs  emaiujixati's  Say. 

Probably  injuring  shade  or  timber  trees  in  Utah,  a  dark 
brown  beetle  of  the  following  appearance  : 

Body  castancous;   head,  thorax,  and   breast  covered  with  long 
yellowish  ferruginous  hair;  antenna?  fourtoen-jointed,  glabrous,  per- 
foliate, imbricate ;  the  imbrications  emarginate  beneath ;  mandibles 
emaVginatui!^  black  at  tip ;  thorax  but  slightly  margined,  one-toothed  on  the  mid- 
Prom  Packard,      die  of  the  lateral  edge ;  angles  obtusely  rounded ;  elji;ra  ^mewhat 
unequal,  punctured ;  feet  and  venter  snbglabrous.    Length  nearly  seven-tenths  of  an 
inch.    Female  glabrous ;  autennte  simple.    Length,  four- fifths  of  an  inch.    This  spe- 
cies exhibits  the  general  form  of  brecioornis,  but  the  thorax  is  proportionally  much 
11  RIL  ^  J 
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Dfcrrowed,  and  the  characters  above  detailed  prove  it  to  be  very  distinct  from  that 
species.  The  lepaceons  processes  of  the  antenna)  are  so  profoundly  emarginate  beneath 
as  to  appear  each  bilobate.  I  obtained  it  on  the  Arkansas  River  near  the  mountainB. 
(S»y.) 

28.  Ergatea  apiculatus  Leconte. 

Bores  in  Pinus  ponderosa  in  Colorado.    (A..  S.  Fuller.    Amer.  Eat, 

ill,  238.) 

Cryocephalua  nubilua  Leconte.  * 

Larra  boring  in  roots  of  yellow  pine  (Tampa,  Fla.),  the  beetle  appear- 
ing in  April.     (E.  A.  Scbwarz.    Amer.  Ent.,  iii,  238.) 

29.  Harris's  trionus. 

Tragoaoma  Harriaii  Leconte « 

Order  Colboptera  ;  family  Cerambycid.b. 

A  beetle  closely  reserabliug  the  preceding,  but  with  much  shorter  antenna,  only- 
one  tooth  on  each  side  of  the  thorax,  and  several  raised  lines  on  the  wing-covers. 

This  rare  insect,  which  has  only  been  found  hitherto  in  New  England 
and  Newfoundland,  inhabits  New  Yo'rk  also,  and  I  infer  it  to  be  bred  in 
the  pine,  having  in  one  instance  miet  with  the  beetle,  dead,  under  the 
loose  bark  of  one  of  these  trees.    (Fitch.) 

^*  A  specimen  of  this  species  was  found  by  Mr.  Gibbs  east  of  Fort 
Colville  [Oregon].  It  probably  extends  its  range  across  the  continent 
in  more  northern  latitudes."  (Leconte,  Proc.  Acad.  Nat.  Sc.  PhiL,  Nov., 
1861,  p.  354.)  Mr.  George  Hunt  has  collected  it  among  the  pine  forests 
of  the  Adirondacks,  Northern  New  York. 

30.  The  Ribbed  rhagium. 

Bhagium  lineatum  Olivier. 

Order  Coleoptera  ;  family  Cerambycidjs, 

Common  in  the  pitch-pine,  several  often  in  the  trunk  of  the  same  tree,  excavating 
a  broad  irregalar  patch  in  the  outer  surface  of  the  sap-wood,  the  cavity  being  nostlj 
filled  with  sawdust)  a  yellowish- white  grub  about  ao  inch  long,  divided  into  seg- 
ments of  nearly  equal  length  and  width,  except  the  second  which  is  the  broadest,  and 
the  last  which  is  narrowest  with  its  end  rounded ;  surrounding  itself  with  a  broad 
oval  ring  of  woody  fibers,  like  short  threads,  placed  between  the  bark  and  the  wood, 
in  which  to  pass  its  pupa  state ;  changing  to  a  beetle,  which  lies  in  the  same  cell 
through  the  winter  and  comes  abroad  in  the  spring ;  the  beetle  0.40  to  0.70  long, 
long  and  narrowish,  itrt  head  and  thorax  much  narrower  than  the  wing-oovers,  cylin- 
dric,  clothed  with  soft  gray  hairs  upon  a  black  ground,  the  thorax  with  a  black 
stripe  above  and  one  on  each  side,  where  is  also  a  stout  spine ;  the  antennas  only 
reaching  the  base  of  the  wing-covers,  which  arc  dull  yellowish  gray  variegated  with 
black,  each  with  three  elevated  lines,  the  outer  two  uniting  at  their  tips.  (Harris's 
Treatise,  page  102.) 

We  have  f»)und  the  beetles  and  pupae  of  this  beetle  under  the  bark  of 
a  white  pine  log,  at  Salem,  Mass.,  in  abundance  in  October,  and  have 
also  detected  it  frequently  in  Maine  in  the  same  situations  in  the  springy 
April  24,  both  in  the  larval  and  adult  state. 
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Larva. — It  may  be  readily  recognized  by  having  three  pairs  of  long  and  slender 
thoracic  feet,  which  are  3-jointed,  ending  in  a  long  claw,  as  well  as  by  the  broad,  flat 
body,  the  end  being  broad  and  rounded.  The  prothorax  is  large,  transversely  oblong, 
not  quite  so  wide,  but  nearly  as  long  as  the  three  succeeding  segments.  A  pair  of 
spiracles  on  the  mesothoracic  segment,  and  the  usual  ones  on  the  abdominal  segments. 
Length,  12™"* ;  breadth,  4™™.  Described  from  one  found  May  26,  at  Providence,  under 
the  bark  of  the  white  pine. 

The  cell  in  which  the  larva  rests  during  the  winter,  and  in  which,  the 
pupae  and  beetles  reside,  is  irregularly  oval,  about  2  inches  long  and 
one-third  as  wide,  very  shallow,  and  partly  surrounded  by  a  wide  border 
of  closely  packed  chips  gnawed  off  from  the  wood ;  and  partly  by  the 
excrement  or  reddish  sawdust-like  closely  packed  material,  derived 
originally  from  the  inner  part  of  the  bark.  The  entire  cavity  is  thus 
iibout  4  inches  long  and  2  wide,  and  very  irregularly  oval  in  outline. 
It  seems  probable  that  this  larva  does  not  make  a  regular  wavy  bur- 
row, but  remains  in  one  spot,  eating  out  in  all  directions  from  a  com- 
paratively fixed  point ;  in  this  respect  it  differs  from  many  other  Ceram- 

bycid  larvse. 

31.  Wood-engraver  bark-beetle.  ^ 

Xylehoru8  xylographus  Say. 

Order  Colboptera;  family  Scolytid/E. 

In  the  outer  surface  of  the  sap-wood  and  inner  layers  of  the  bark,  mining  a  long 
slender  thread-like  track,  usually  straight,  lengthwise,  4  to  8  inches  long,  from  which 
numerous  smaller  short  tracks  branch  otf  mostly  at  right  angles ;  a  small  bark-beetle 
ik.  12  long,  which  conies  abroad  mostly  in  May,  of  a  chestnut  color,  the  declivity  at 
the  tip  of  its  wing-covers  having  four  mv  five  minute  projecting  teeth  upon  each  side. 
(Fitch.) 

This,  like  other  bark  beetles,  has  a  compact  cylindrical  body  at  least 
three  times  as  long  as  broad,  with  the  thorax  forming  almost  half  of  the 
entire  length,  and  having  the  head  deeply  sunk  in  its  anterior  end  and 
almost  hid.  Their  antennae  are  quite  small,  and  are  composed  of  a  long 
basal  joint,  which  becomes  thicker  towards  its  tip,  and  is  followed  by 
five  very  small  joints,  surmounted  by  a  large,  round,  flattened  club, 
which  is  divided  by  sutures  into  three  or  four  segments. 

This  species  is  glossy  and  bearded  with  fine  hairs.  Its  thorax  is 
shagreened  anteriorly  with  minute  elevated  points,  which  farther  back 
become  less  dense,  and  the  basal  half  is  covered  with  fine  punctures, 
with  a  smooth  line  above  along  the  middle  from  the  center  backwards. 
The  wing-covers  have  rows  of  coarse  punctures  and  minute  ones  on  the 
interstices  between  these  rows,  and  their  tips  are  abruptly  declined  as 
though  cut  or  gnawed  ofif,  the  outer  margin  of  this  declivity  having 
four  or  five  small  projecting  teeth  upon  each  side.  It  is  usually  chest- 
nut colored,  with  the  antennae  and  legs  paler,  but  individuals  may  be 
met  with  of  the  following  varieties : 

Variety  a,  nigricoUU,    Thorax  black. 

by  niger.    Thorax  and  wing-covers  black. 
CffulvuB.    Thorax  and  wing-covers  pale  yellowish. 

The  wood-engraver  bark-beetle  is  the  most  common  and  probj 

Digitized  ^'^  '■* 


164        INSECTS   INJURIOUS   TO   FOREST   AND    SHADE    TREES. 

most  pernicious  of  all  the  insects  infesting  the  forests  of  white  pine  in 
the  State  of  New  York,  and  of  yellow  pine  (P.  variabilis)  in  the  States 
south  of  us.  Whilst  it  is  old  and  decaying  or  dead  trees  that  most  of 
the  larger  borers  which  we  have  described  above  attack,  this  small  in- 
sect is  liable  to  invade  trees  that  are  in  full  health  and  vigor,  those  that 
are  young  as  well  as  old,  mining  beneath  the  bark  and  loosening  it  from 
the  wood,  so  completely  separating  it  that  it  breaks  off  in  large  pieces. 
Frequently,  on  elevating  this  loosened  bark,  its  inner  layers  and  the 
whole  outer  surface  of  the  wood  are  found  plowed  in  every  direction,  and 
the  furrows  are  so  intricate  and  confused  that  it  is  impossible  to  follow 
the  track  which  auy  one  individual  has  ^traveled.  But  in  places  where 
they  have  been  less  numerous,  the  work  which  each  insect  has  per- 
formed is  distinctly  marked  and  is  so  regular  and  artistic  in  its  appear- 
ance as  to  have  suggested  to  Mr.  Say  the  name  of  the  wood-engraver 
as  a  most  appropriate  designation  for  this  beetle.  The  cut  on  the  fol- 
lowing page  is  an  exact  copy  of  the  tracks  made  by  one  of  these  beetles 
and  its  young,  their  natural  size.*  It  will  be  seen  to  consist  of  a  main 
central  track  running  nearly  straight,  from  which  numerous  smaller 
short  ones  branch  off  at  nearly  right  angles.  Though  I  have  not  ob- 
served the  habits  of  these  insects  sufficiently  to  be  perfectly  certain 
respecting  all  the  points  in  their  operations,  the  course  they  pursue 
in  forming  these  tracks  appears  to  be  as  follows :  The  female  having 
selected  a  situation  which  will  furnish  suitable  sustenance  to  her  young, 
bores  through  the  bark  to  the  outer  surface  of  the  wood,  and  then  mines 
a  passage  between  the  bark  and  the  wood,  in  a  straight  line  lengthwise 
of  the  tree  or  limb  where  no  obstructions  occur  to  cause  her  to  deviate 
from  her  course.  The  male  probably  accompanies  her  and  shares  with 
her  in  this  labor,  each  working  by  turns.  Thus  a  long  slender  cylindri- 
cal gallery  is  formed,  which  is  excavated  about  equally  in  the  outer  sur- 
face of  the  wood  and  in  the  inner  layers  of  the  bark.  In  some  instances, 
two,  three^  or  even  six  tracks  will  be  seen  to  start  from  one  point,  run- 
ning iH  opposite  dioeetions^  but  always  lengthwise  of  the  tree  or  limb^ 
and  with  lateral  branches  so  similar  to  those  in  the  figure,  that  I  am  in 
doubt  whether  they  are  the  work  of  this  or  one  of  the  other  species 
which  belong  to  this  tree.  Upon  each  side  of  the  main  track,  little 
notches  are  excavated  at  intervals,  whilst  the  work  is  in  progress,  simi- 
lar to  those  represented  in  our  figure  of  the  tracks  of  the  pinebark- 
beetle  on  the  succeeding  page,  though  larger  than  those,  being  about 
equal  to  the  width  of  the  track  in  their  length,  but  less  in  their  width, 
and  having  their  outer  ends  evenly  rounded.  In  each  of  these  notches 
from  one  to  four  eggs  are  placed.  And  as  the  beetles  mine  their  way 
onwards,  the  fine  dust  which  they  form  probably  becomes  strewed  along 
the  track  behind  them.  Then,  as  they  travel  backwards  and  forwards 
in  the  burrow  from  time  to  time,  the  little  stiff  hairs  with  which  their 
bodies  are  bearded,  serve  as  a  brush  to  sweep  this  dust  into  these  lat- 

•The  cut  is  not  reprodaced. 
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eral  openings.  Thus  the  mouths  of  these  notches  become  filled  and  the 
eggs  therein  covei^ed  and  concealed  from  any  predaceous  insect  which 
may  enter  the  burrow  after  the  parent  has  completed  her  work  and  be- 
fore the  eggs  have  hatched  and  the  young  have  mined  their  way  beyond 
the  reach  of  such  enemies.  The  female  continues  her  operations  until 
her  stock  of  eggs  is  exhausted,  forming  a  burrow  from  4  to  8  inches 
or  more  in  length. 

The  eggs  of  this  beetle  are  about  0.025  long,  of  a  broad,  oval  shape, 
and  a  watery  white  color.  They  may  be  met  with  in  their  newly  formed 
burrows  beneath  the  bark,  the  fore  part  of  June.  They  probably  hatch 
in  ten  to  twenty  days,  according  to  the  temperature  of  the  atmosphere 
at  this  time.  The  infantile  larva  is  invariabl}^  found  lying  with  its  back 
towards  the  sawdust  with  which  the  notch  in  which  it  is  bred  is  filled, 
its  mouth  being  thus  brought  in  contact  with  the  soft  innermost  layer 
of  the  bark  at  the  extremity  of  the  notch— the  elastic  nature  of  the  saw- 
dust probably  aiding  in  pressing  its  mouth  against  its  destined  nourish- 
ment. Thus  it  has  only  to  part  its  jaws  and  close  them  together  again 
to  fill  its  mouth  with  food.  And  by  repetitions  of  this  motion  a  cavity 
is  gradually  formed  between  the  bark  and  the  wood,  into  which  its  head 
sinks,  and  afterwards  its  body.  This  cavity  consequently  takes  a  direc- 
tion outwards  at  right  angles  with  the  central  burrow.  And  thus  the 
larva  eats  its  way  onward  until  it  has  obtained  its  growth,  forming 
hereby  a  gallery  varying  in  its  length  from  about  one  to  three  inches, 
as  the  material  consumed  has  been  of  a  quality  more  or  less  nutritious, 
and  winding  and  turning  where  impediments  have  been  encountered  or 
the  track  of  another  larva  has  been  approached.  Many  of  these  lateral 
galleries,  however,  end  abruptly  before  they  are  half  completed,  the 
worm  having  been  destroyed  by  insect  enemies  or  some  other  casualty. 
And  it  is  curious  to  notice  how  these  little  creatures  respect  the  terri- 
tory which  is  already  in  possession  of  another,  changing  their  course  to 
avoid  any  encroachment  thereon;  and  if  one  of  them  finds  himself  so 
surrounded  and  hemmed  in  by  other  tracks  that  it  becomes  im^possible 
for  him  to  refrain  from  encountering  them,  he  so  shapes  his  course  as  to 
cross  his  neighbor's  road  as  nearly  as  possible  at  right  angles  instead 
of  obliquely,  thus  intruding  thereon  as  little  and  for  as  short  a  time  as 
possible.  Sometimes  also  two  females  happen  to  excavate  their  galler- 
ies parallel  with  each  other,  and  so  near  that  no  adequate  space  remains 
between  them  for  their  young  to  mine  their  burrows,  the  beetles  having 
been  unaware  of  their  proximity,  no  doubt,  until  too  much  labor  had 
been  expended  to  admit  either  one  to  abandon  the  ground  and  go  else- 
where. In  such  cases  the  eggs  are  all  placed  along  the  outer  side  of 
each  gallery,  and  thus  the  larv®  all  mine  their  way  outward  in  opposite 
directions  to  each  other. 

The  larva  is  a  plump  soft  white  worm,  broadest  anteriorly,  and  with 
it«  body  bent  into  an  arch  or  having  its  tail  turned  partially  inward 
under  the  breast.    By  transverse  impressed  lines  it  is  divided  into 
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thirteen  segments,  the  head  being  counted  as  one.  Its  head  is  polished 
and  white,  at  least  during  the  first  periods  of  its  life,  with  its  mandibles 
chestnut  brown,  and  no  indications  of  eyes,  and  no  feet,  but  with  their 
places  supplied  by  two  small  round  retractile  teat-like  protuberances  on 
the  under  side  of  each  of  the  three  segments  next  to  the  head.  Hav- 
ing completed  their  growth,  they  sink  themselves  into  the  wood  to 
repose  during  their  pupa  state.  The  small  round  hole  which  they  per- 
forate in  the  wood  for  this  purpose,  is  seen  at  or  near  the  outer  end  of 
each  burrow  in  which  the  worm  has  lived  to  reach  maturity. 

The  pupa  resembles  the  perfect  insect  in  its  size  and  shape,  with  the 
radimentary  legs  and  wings  inclosed  in  sheaths  and  appressed  to  the 
outer  surface  of  its  body  in  front.  After  taking  on  its  perfect  form  it 
perforates  a  small  round  hole  through  the  bark  and  comes  out  from  the 
tree. 

This  and  the  other  bark-beetles  of  the  pine  have  numerous  insect 
enemies  which  wage  incessant  war  upon  them.  Various  species  of 
small  beetles  pertaining  to  the  families  SiaphyUnidce^  HisteridWj  &c.,  are 
always  to  be  met  with  under  the  loose  worm-eaten  bark  of  pines,  and 
M.  Perris  has  ascertained  that  these  insects  resort  to  this  situation  for 
the  purpose  of  rearing  their  young,  their  larvae  being  predaceous  and 
subsisting  upon  the  larvae  and  pupae  of  the  bark-beetles.  (Fitch.)  We 
have  found  this  species  common  under  the  bark  of  pines  in  Maine,  the 
beetles  flying  in  April  and  May. 

31.  The  fine-writing  bark-beetle. 

Tomictis  calligraphy  Germar. 

Under  the  bark  of  the  pitch  pine  and  other  species  of  pine,  mining  long,  and  ofttn 
zigzag  tracks  lengthwise  of  the  tree,  these  tracks  having  short,  coarse,  irregular 
branches;  a  chestnut-brown  bark-beetle  0.18  to  0.22  long,  clothed  with  numerous  yel- 
lowish gray  hairs,  its  thorax  rough  anteriorly  from  close  elevated  points,  and  punct- 
ured posteriorly,  its  wio^grcovers  with  row6,of  coarse  punctures,  their  tip  broadly 
excavated  ts  though  with  gouge-chisel,  the  surface  of  this  excavation  rough  frona 
coarsish  punctures,  and  its  margin  on  each  side  with  five  or  six  small  unequal  teeth. 
Ajjpearing  mostly  in  the  month  of  May.     (Fitch.) 

This  species  was  originally  named  exesusj  or  the  excavated  bark- 
beetle,  in  allusion  to  the  tips  of  its  wing-covers,  in  the  old  Catalogue 
of  Kev.  F.  Y.  Melsheiraer,  under  which  name  a  short  account  of  it  wa« 
published  by  Mr.  Say,  in  the  year  1826.  Germar,  however,  had  de- 
scribed it  two  years  before,  under  the  name  oalligraphuSj  meaning  ele- 
gant writer,  which  name  it  must  retain,  although  not  happily  chosen , 
the  tracks  which  this  beetle  forms  under  the  bark  being  coarse,  irreg- 
ular, confused,  and  far  less  beautiful  than  those  of  many  of  the  spe- 
cies of  this  genus. 

It  is  in  the  pitch  pine  that  this  beetle  mostly  occurs  in  the  State  of 
New  York,  but  I  have  also  met  with  itan  the  limbs  of  aged  white  pines, 
and  farther  south  it  is  common  in  the  yellow  pine.  Its  burrow  is  some- 
what like  that  of  the  preceding  species,  consisting  of  a  single  long  fhr- 
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row  extending  leogthwise  of  the  tree  or  limb,  from  six  to  twelve  inches 
in  length,  bat  it  is  less  straight  in  tiiis  species,  being  usually  curved 
more  or  less,  and  according  to  accounts  it  is  often  perfectly  zigzag.  The 
same  notches  are  formed  along  its  sides  as  noticed  in  the  foregoing 
species,  in  which  the  eggs  are  deposited ;  but  the  lateral  burrows  which 
branch  from  the  central  one  have  no  regularity  whatever  to  them,  being 
given  off  sometimes  obliquely  and  sometimes  at  right  angles,  sometimes 
abruptly  widening  into  a  broad  irregular,  flat  cavity,  and  sometimes 
continuing  of  the  same  width  through  their  whole  length,  either  straight, 
irregularly  wavy  or  tortuous,  turning  here  and  there,  wherever  an  unoc- 
cupied space  occurs  into  which  they  can  be  extended.  These  branches 
are  usually  of  the  same  width  with  the  central  gallery,  and  like  it  are 
furrowed  equally  deep  in  the  outer  sur- 
face of  the  wood  and  the  inner  surface 
of  the  bark.  The  pupa  state  is  passed  in 
a  cell  excavated  in  the  bark,  and  not  in 
the  wood,  ^s  in  the  foregoing  species,  and 
when  changed  into  a  beetle  this  cell  is 
extended  onwards  through  the  bark  for 
the  escape  of  the  insect.  Being  a  larger 
species  than  the  preceding,  the  galleries 
which  it  excavates,  and  the  holes  it  per- 
forates through  the  bark,  are  proportion- 
ally larger.  Several  dead  individuals 
may  usually  be  found  in  the  galleries  of 
this  as  of  the  other  species.    (Fitch.) 

I  have  found  the  "mines"  or  galleries 
of  this  bark-borer  under  the  bark  of  the 
southern  pitch  pine  at  Houston,  Tex., 
where  it  seemed  to  be  abundant.  Beetles 
taken  from  the  mines  were  sent  to  Dr.  G. 
H.  Horn,  who  kindly  identified  them  as 
T.  calligraphus.  Fig.  74  represents  a 
typical  mine.  It  consists  of  a  primary  or 
main  gallery  or  mine  which  is  3  J"*™  wide ; 
the  holes  for  the  exit  of  the  beetle,  of 
which  two  are  represented  in  the  engrav-  fio.  74.— Mine  of  Tomicui  eauigraphui 

_._._.  ,  __  .  in  southern  pitch  pine,  Honston,  Tex. 

mg,  being  2°*™  in  diameter.  The  primary  Packard  del. 
gallery  is  nearly  straight,  with,  in  the  cases  noticed  by  us,  only  one  set 
of  secondary  galleries  arising  on  one  side,  as  represented  in  the  figure. 
The  secondary  galleries  are  from  one  to  nearly  two  inches  in  length,  and 
at  the  end  a  little  over  half  as  wide  as  the  main  gallery.  At  one  end  the 
main  gallery  opens  into  a  broad  irregular  cell,  where  the  worm  probably 
transforms  into  the  pupa,  connecting  with  the  hole  for  the  exit  of  the 
beetle. 
Another  form  of  cell  without  any  lateral  or  secondary  galleries  is 
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represented  at  Fig.  75.  The  arrow  indicates  a  point  in  the  gallery  made 
when  the  larva  was  small.  A  specimen  taken  from  this  mine  was  also 
submitted  to  Dr.  Horn  for  identification.  It  occarred 
under  the  bark  of  the  southern  or  yellow  pine  at  Atlanta, 
Ga.,  where  I  collected  it  in  April,  1881. 

33.  The  southern  tomicus. 

Tamicus  C€toographus  Leconte. 

Iiijiiring  the  pines  of  North  Carolina  and  southward  even 
more  than  T.  pint  in  the  north;  a  very  similar  beetle,  with  simi- 
lar habits. 

This  is  the  Bostriclius  pint  of  Zimmermann,  but  not 

the  one  so  named  by  Say.    It  inhabits,  according  to 

Leconte,  the  Southern  and  Western  States.    It  is  said 

Fio.  TsT-Primary  mine  by  Lccontc  to  bc  Similar  to  Tomicus  calUgraphuSy  but 

//fJ^r*^iow"p  is  usually  of  smaller  size  (3.5-4°»»,  .14-.16  inch);  the 

o©orgio.     (Packard  ^^^^  ^^  ^j^^  sccoud  iutcrspace  is  very  small,  and  that 

of  the  third  is  wanting;  that  of  the  fifth  is  compressed  and  gcarc^ly 
more  prominent  than  that  of  the  fourth  interspace,  and  is  somewhat 
connected  with  it;  there  are  but  two  teeth  between  the  tooth  of  the  fifth 
interspace  and  the  terminal  acutely  elevated  margin,  and  these  teeth 
are  all  of  them  less  prominent  than  in  T.  calligraphtis  in  some  specimens 
(  6 ),  but  equally  prominent  in  others  (  9  ),  those  less  acute  thatn  in  T. 
calUgraphus.  The  interspaces  from  the  third  outward  are  marked  each 
with  a  regular  series  of  punctures  behind  the  middle,  whereby  it  diflfers 
from  the  next  species  {T,  confuaus  Leconte,  of  Southern  California  and 
Arizona).  The  club  of  the  antennae  is  quite  similar  to  that  of  T.  calH- 
graphus.* 

The  mine  made  by  this  species  has  been  found  under  the  bark  of  the 
southern  pine  at  Atlanta,  Ga.,  the  beetle  from  it  having  been  labeled 
by  Dr.  Horn.  The  mine  is  like  that  of  C.  calligraphus,  but  the  main 
burrow  is  narrower*,  being  2^™*"  wide,  and  the  holes  are  smaller,  the 
beetle  itself  being  smaller.    Living  beetles  were  taken  from  the  mine 

March  28,  1881. 

32.  Pine  bark-beetle. 

Tomicus  pini  Say. 

From  a  common  center  excavating  several  broad  shortisli  gaUeries  lengthwise  of  the 
trunk  in  opposite  directions,  resembling  the  spread  fingers  of  a  hand;  a  bark-beetle 
very  similar  to  the  preceding,  but  of  smaller  size,  measuring  only  0.15  in  length,  and 
with  but  four  small  teeth  on  each  side  of  the  concave  declivity  at  the  tips  of  its 
wing-covers,  and  usually  showing  more  or  less  distinctly  an  impressed  line  along  the 
middle  of  the  hind  part  of  its  thorax.     (Fitch.) 

The  tracks  formed  by  this  insect  are  so  different  from  those  of  the 
other  species  that  they  are  recognized  at  a  glance.    They  occar  under 

*  A  number  of  other  Scolytids  which  probably  infest  the  pine  are  described  by  Le- 
conte in  his  work  on  the  Rhynchophora  of  America  north  of  Mexico,  where  all  the 
•  species  are  characterized,  and  to  which  the  reader  is  referred. 
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the  bark  of  old  trees  of  tUe  white  pine,  and  have  some  resemblance  to 
the  fingers  of  a  hand  spread  apart,  or  to  the  tra^k  of  a  bird.  From  a 
common  center  they  run  off  in  opposite  directions  up  and  down  the  tree, 
lengthwise  of  the  grain,  moderately  diverging  or 
'  nearly  parallel  with  each  other,  appearing,  when 
the  bark  is  stripped  off,  like  linear  grooves  in  the 
outer  surface  of  the  wood  and  inner  surface  of  the 
bark,  ^hey  are  about  0.10  wide  and  1.60  to  2.00 
long,  all  those  belonging  to  the  same  cluster  being 
of  nearly  equal  length.  Along  the  sides  of  these 
grooves  several  short  sinuous  excavations  or 
notches  appear,  in  which  the  eggs  have  been  fig.  76.-Pine  back^)orer  and 
placed,  where  they  would  remain  undisturbed  by  pupa-From Packard. 
the  beetle  as  it  crawled  backwards  and  forth  through  the  gallery.  The 
accompanying  figure*  is  a  representation  of  one  of  the  clusters  of  these 
tracks,  copied  from  the  surface  of  the  wood.  In  this  instance,  the  com- 
mencement of  some  of  the  galleries,  and  the  principal  part  of  the  lower 
one  on  the  right  hand,  had  been  excavated  wholly  in  the  bark,  and  thus 
made  no  mark  upon  the  wood. 

M.  Perrishivs  ascertained  that  with  the  European  Tomicus  laricis,  which 
excavates  several  galleries  from  a  common  center  like  the  insect  now 
before  us,  a  male  beetle  is  found  in  each  of  the  galleries,  whilst  only  one 
female  is  associated  with  them,  she  being  stationed  sometimes  alone,  in 
the  center,  and  at  other  times  in  one  of  the  galleries  in  company  with 
the  male.  And  from  his  observations  it  appears  that  these  galleries  are 
excavated  by  the  males,  each  of  them  being  the  work  of  one  individual, 
whilst  the  female  supplies  the  whole  of  them  with  eggs. 

As  there  are  no  lateral  galleries  branching  off  from  these  main  ones, 
I  infer  that  the  young  of  this  insect  move  and  feed  along  the  sides  of 
the  galleries  in  which  they  are  born,  and  that  thus  these  galleries  be- 
come widened  and  broad  as  we  find  them,  their  width  being  much 
greater  than  those  of  the  other  species,  although  the  insect  is  but  the 
usual  size.    (Fitch.) 

We  have  little  to  add  to  the  foregoing  account  as  to  the  habits  of  this 
bark-borer.  It  is  common  in  the  pine  woods  of  Maine,  making  burrows 
under  the  bark,  not  always  so  regular  as  Fitch  figures. 

This  timber-beetle  is  common  in  the  timber  region  of  the  Rocky 
3Iountains  of  Colorado,  boring  irregularly  into  the  inner  bark  of  Abies 
menziesU.  The  burrows  are  like  those  made  by  the  same  insect  in  the 
white  pines  from  Maine  to  North  Carolina.  On  the  Atlantic  coast  the 
more  regular  burrows  radiate  from  a  common  center.  Those  observed 
on  Gray's  Peak  were  0.08  inch  in  diameter. 

In  the  pupa  the  body  ends  in  two  long,  pointed,  horn-like  appendages 
arising  from  each  side  beneath.  The  ^»nds  of  the  hind  tarsi  extend  to 
the  terminal  third  of  the  wings.    The  anteunf©  are  clavate,  not  extend- 

*Not  here  rei)rodQced. 

Digitized  by  VjOOQIC 


170        INSECTS    INJrRIOUS    TO    FOREST    AND    SHADE    TREES. 

ing  beyond  the  coxae  of  the  first  legs.    It  is  larger,  more  bulky  than  the 
adult.    Length,  0.22  inch. 

The  beetle  (Fig.  76)  is  cylindrical,  with  the  head  and  prothorax  together 
three-fourths  as  long  as  the  rest  of  the  body ;  end  of  the  abdomen  sud- 
denly truncated,  slanting,  forming  a  scoop,  the  declivity  smooth,  con- 
cave, and  bounded  by  high  walls,  which  are  four-toothed  on  each  side, 
the  third  from  the  top  the  largest.  On  each  wing-cover  are  eight  lines 
of  fine,  raised  tubercles ;  prothorax  with  concentric  rows  of  fine  tuber- 
cles, but  smooth  on  the  posterior  third.  Seen  from  beneath,  the  wing- 
covers  project  well  beyond  the  end  of  the  abdomen.  Color,  pale  tan- 
brown,  a  little  paler  on  the  thorax  than  on  the  wing-covers.  Body 
covered  with  stiff,  dense  hairs.    Length,  0.20  inch. 

34.  The  little  bark-beetle. 

Pityopkthorm  puberulus  Leconte.* 

Under  the  bark  of  small  sapling  pines,  mlnins  exceedingly  fine  slender  wavy  bur- 
rows running  in  every  direction;  a  cylindricalN chest nut-bi-own  bark-beetle  much 
smaller  than  any  of  our  other  species,  measuring  only  0.03  in  length,  its  surface  shin- 
ing and  pierced  with  small  deep  punctures  which  on  the  wing-covers  are  placed  in 
close  rows,  the  thorax  but  half  as  long  as  the  wing- covers  ahd  rough  anteriorly  from 
dense  minute  elevated  points,  the  middle  of  the  outer  edge  of  the  wing  covers  show- 
ing a  slight  concavity,  the  declivity  at  their  tips  with  a  moderate  excavation  formed 
by  a  smooth  longitudinal  groove  upon  each  side  of  the  suture,  the  suture  itself  beinj; 
elevated  and  having  on  each  side  of  it  an  impressed  line  in  which  are  minute  punct- 
ures, the  outer  margin  of  the  declivity  with  numerous  fine  bristles,  but  without  any 
projecting  teeth,  and  the  tips  of  the  wing-covers  drawn  out  into  a  very  small  acnto 
point. 

This  beetle  very  closely  resembles  the  T.  ramulorum  of  Perris,  which 
mines  the  small  twigs  of  European  pines,  but  it  is  evidently  a  distinct 
species.  It  was  described  by  Dr.  Harris  in  the  Transactions  of  the  Nat- 
ural History  Society  of  Hartford,  Conn.,  vol.  i,  p.  82,  from  a  specimen 
imperfectly  displayed^  which  he  met  with  in  the  collection  of  Mr.  Hal- 
sey,  but  he  hail  no  knowledge  of  its  habits.  And  this  I  believe  is  the 
only  notice  of  this  insect  which  has  hitherto  appeared.  Its  minute  size 
has  probably  caused  it  to  be  overlooked  by  collectors,  although  it  is  so 
common  that  the  bark  of  dead  young  pines  which  are  two  inches  in 
diameter  or  less  can  seldom  be  broken  away  without  coming  upon  its 
tracks,  with  some  of  the  dead  insects  in  them.  Its  tracks  are  readily 
distinguished  from  those  of  other  species  by  their  extreme  slendernesa, 
and  being  packed  with  fine  white  sawdust  they  resemble  a  tangled  mass 
of  small  threads  lying  upon  the  surface  of  the  wood.  On  coming  to 
inspect  them  particularly,  small  irregular  cavities  will  be  noticed,  one  of 
which  is  represented  by  a  knot  like  appearance.  This  cavity  is  appropri- 
ately termed  the  nuptial  chamber  by  French  and  German  writers.  From  it 

*  Leconte  states  that  this  is  not  the  Tomicus  pusillus  of  Harris,  as  Fitch  supposed, 
"but  is  quite  difterent,  and  is  closely  allied  to  T,  ramulorum  Perris,  which  is  consid- 
ered by  Eichhoff  as  the  same  with  typographus  Ratzburg/'  Leconte  adds  in  a  letter 
that  this  is  most  probably  P.  puberulua 
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there  are  usually  four  galleries  leading  off  in  opposite  directions  and 
running  obliquely  to  the  grain  of  the  wood,  but  curving,  commonly,  till 
they  obtain  a  longitudinal  direction.  And  from  these  numerous  smaller 
and  irregular  wavy  galleries  branch  off,  at  right  angles  or  nearly  so,  and 
overspread  the  whole  surface  with  a  seemingly  confused  multitude  of 
little  furrows.  The  bark  being  quite  thin  in  the  young  trees  to  which 
these  beetles  resort,  their  galleries  are  excavated  mostly  in  the  wood, 
the  surface  of  which  is  deeply  grooved  whilst  only  a  shallow  impression 
is  made  on  the  inner  surface  of  the  bark.  But  at  the  end  of  each  of 
the  lateral  galleries,  a  deep  cavity  will  be  noticed,  sunk  in  the  bark,  in 
which  cavitie*  the  insects  repose  during  their  pupa  state. 

The  accompanying  figure  of  the  tracks  of  these  beetles  handsomely 
illustrates  some  of  the  facts  which  have  already  been  stated 'above  un- 
der the  Wood-engraver  bark-beetle,  and  it  may  interest  the  reader  to  no- 
tice some  of  the  habits  of  these  insects  as  shown  by  this  figure.*  In  its 
upper  half  two  leading  galleries  are  seen  running  parallel  with  each  other 
and  so  near  together  that  no  adequate  space  exists  between  them  for 
any  young  larvse  to  form  their  burrows  there  without  encroaching  upon 
each  other  or  crossing  the  tracks  already  made.  The  parent  beetles  ap- 
pear to  have  been  aware  of  this,  and  accordingly  so  disposed  of  their 
eggs  that  all  their  young  with  but  two  or  three  exceptions  mined  out- 
wards, traveling  away  from  each  other.  Again,  on  the  outer  side  of  the 
left  gallery  two  notches  are  observed,  in  which  no  eggs  appear  to  have 
been  placed,  the  parent  beetle  probably  perceiving,  what  the  figure  in- 
dicates, that  there  was  not  suitable  room  to  the  left  of  these  notches  to 
duly  accommodate  all  of  the  other  larvae  that  would  traverse  that  spot. 
Furthermore,  it  will  be  noticed  that  of  the  burrows  leading  off  to  the 
right,  above  the  large  knot  or  nuptial  chamber,  the  worm  which  exca- 
vated the  fourth  one,  soon  after  commencing  his  journey  perceived  that 
the  course  he  was  pursuing  would  run  his  track  into  that  of  the  third 
one.  He  hereupon  abruptly  alters  his  course,  l^earing  directly  away  from 
the  track  of  this  neighbor  until  he  has  attained  a  suitable  distance 
therefrom,  and  he  then  travels  forward  again,  keeping  at  this  exact  dis- 
tance from  his  neighbor's  path.  But  this  soon  brings  him  into  prox- 
imity with  another  neighbor  upon  the  other  side ;  and  he  now  becomes 
aware  of  the  faet  that  he  is  between  two  paths  that  are  approaching 
each  other,  and  that  will  consequently  come  so  near  together  forward  of 
him  that  he  cannot  proceed  onward  without  running  into  one  or  the 
other  of  them.  In  this  dilemma,  to  encroach  the  least  that  is  possible 
upon  his  neighbors,  he  makes  an  abrupt  turn  so  as  to  go  square  across 
one  of  these  tracks.  But  this  only  serves  to  bring  him  into  similar 
proximity  with  another  track,  and  after  this  comes  another  and  another; 
and  now  he  reaches  a  fifth  one,  running  in  a  different  direction,  requir- 
ing another  alteration  of  his  course  to  cross  it  at  right  angles.  But  we 
need  not  follow  this  subject  further.    Others  also  of  these  galleries, 

*  Not  reproduced. 
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when  carefully  inspected,  will  be  found  scarcely  less  curious.  How  won- 
derful is  nature,  that  thus  presents  an  int/eresting  subject  for  our  study 
in  each  particular  track  an  inch  or  two  in  length  which  a  family  of  little 
worms  make  as  they  eat  their  way  along  in  the  bark  of  a  tree,  the 
parenchyma  of  a  leaf,  or  elsewhere!  How  marvelous,  that  in  such 
minute  and  seemingly,  unimportant  and  insignificant  operations,  we  in- 
variably meet  with  so  much  to  admire!    (Fitch.) 

35.  The  least  w^ite-pine  bark-borer. 

Pifyophthoru9  puberulus  liCconte. 

Very  abundant  under  the  bark  of  the  white  pine,  a  very  small  timber-beetle  with 
lon<(  narrowSecondary  galleries  branching  off  from  the  main  one. 

This  may  possibly  be  the  insect  which  Dr.  Fitch  has  regarded  as  the 
Tomivus  pmillns  of  Harris.     We  have  found  the  mines  in  abundance 

under  the  bark  of  the  white 

^j^^K^    /  y  P^"®  *^  Providence,  R.  I.,  some- 

/^m/j^^^    /         y^        X     times  four  or  five  occurring  in 

the  space  of  six  or  seven  square 
inches.  They  vary  a  good  deal 
in  irregularity,  and  we  will 
select  the  one  here  figured  for 
description  as  being  one  of  the 
more  regular  mines.  The  main 
galler^'^  is  slightly  sinuous,  from 
1^  to  2  inches  long,  originally 
notched  alternately  on  the  sides, 
^\  J^^ ■  ^} J '  ^  J^^S^^IL  >^  the  notches  where  the  eggs  are 
^    ^  ■    i""-*^,K^^       J         laid  being  the  starting  point 

for  the  secondary  galleries 
where  the  larvie  have  hatched 
and  lived.  About  fifteen  sec- 
ondary galleries  arise  from  each 
side  of  the  primary  mine,  the 
longest  being  about  two- thirds 
as  long  as  the  primary  gallery;  all  end  in  a  slight  enlargement  in  which 
the  larva  transforms,  or  connect  with  the  hole  through  the  bark  for  the 
exit  of  tlie  insect.  (The  figure,  as  engraved,  makes  the  main  gallery  and 
branches  somewhat  wider  than  in  nature,  and  wider  than  in  my  original 
drawing.)  The  width  of  the  main  gallery  is  IJ"*";  of  the  secondary 
gallery,  I'"'".  In  some  cases  two  main  galleries  cross  each  other,  while 
in  another  case  two  unite  to  make  a  figure  8,  but  in  such  a  case  the 
secondary  galleries  do  not  cross  the  main  ones,  and  in  examples  where 
two  main  galleries  run  parallel  and  somewhat  near  each  other,  they 
do  not  send  secondary  galleries  into  the  narrow  interspaces  between  the 
two  main  galleries. 
On  submitting  specimens  of  the  beetle  to  Dr.  Leconte  for  identifioa- 
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tion,  he  writes  us  that  it  is  a  species  of  Pityophthorusj  not  described.  Dr, 
Leconte  adds :  "  Blanchard  writes  that  Hi^pophlceus  tenuis  depredates  on 
this  species.''  (Leconte  afterwards  identifies  it  as  probably  P.  pubendus,) 

36.  Xylebarus  impressua  Eichhoff. 

Leconte  states  that  this  species  occurs  in  Georgia  under  pine  bark. 

37.    PiNB  TIMBER-BEETLE. 

PUyopkthorus  materiariua  Fitch. 

Order  Coleoptera;  family  Scolytid^. 

In  the  interior  of  the  sap  wood,  miniDg  Hlender  straight  cylindrical  burrows  in  a 
transverse  direction,  parallel  with  the  outer  surface,  from  which  T«ry  short  straight 
lateral  gaUeries  branch  off  at  right  angles  above  and  below ;  a  rather  slender  cylin- 
drical black  shining  bark-beetle,  0.15  long,  with  pale  dull  yellow  legs  and  antennte, 
the  fore  part  of  its  thorax  and  of  its  wing-covers  tinged  with  reddish  yellow;  the 
thorax  equaling  two-thirds  the  length  of  the  wing-covers  with  a  small  elevated 
tubercle  in  the  middle,  forward  of  which  it  is  rough  from  minute  elevated  points;  the 
wing-covers  with  rows  of  minute  punctures,  their  tips  rounded,  the  upper  part  of  the 
declivity  with  a  shallow  longitudinal  depression  or  groove  along  the  suture,  forming 
a  slight  notch. 

The  insects  belonging  to  the  genus  Tomicus  and  kindred  genera  of  the 
same  family  by  their  habits  divide  themselves  into  two  distinct  groups. 
The  larger  portion  of  ihem  reside  in  or  immediately  beneath  the  bark 
of  different  trees,  and  are  currently  termed  bark-beetles.  But  this 
designation  is  inappropriate  for  another  portion  of  them  which  dwell  in 
the  interior  of  the  wood,  and  there  excavate  their  galleiies.  The  name 
timber-beetles  appears  to  be  the  most  appropriate  for  these.  Another 
point  in  which,  from  the  observations  of  M.  Perris,  these  two  groups 
appear  to  differ  in  a  remarkable  manner,  is  the  relative  numbers  of  the 
two  sexes.  With  the  bark-beetles  there  are  commonly  several  males  in 
company  with  but  one  female,  and  the  former  appear  to  i>erform  the 
chief  part  of  the  labor  in  the  excavation  of  their  galleries.  With  the 
timber-beetles,,on  the  other  hand,  the  females  are  much  the  most  numer- 
ous, and  probably  mine  their  galleries  without  any  assistance  from  the 
other  sex.  M.  Perris  states  of  one  of  the  species  that  upwards  of  fifty 
females  were  met  with  in  the  burrows  they  had  excavated  without  a 
single  male  being  found  there. 

It  is  the  habit  of  these  timber-beetles  to  penetrate  the  tree  in  a  straight 
line,  passing  inwanls  through  the  bark  and  into  the  sap  wood  to  a  depth 
of  from  half  an  inch  to  two  inches,  and  then  abruptly  turning  they 
extend  their  burrow  in  another  straight  line  parallel  with  the  outer  sur- 
face and  at  right  angles  with  the  fibers  of  the  wood,  for  a  length  of  two 
to  six  inches.  The  only  instance  in  which  the  burrow  of  the  species  now 
under  consideration  has  come  under  my  notice  was  recently  in  a  billet 
of  stove  wood,  which  unfortunately  did  not  contain  the  extreme  end  of 
the  gallery.    The  annexed  cut*  is  an  exact  representation  of  this  bur- 

*  Not  reproduced. 
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rjw,  in  which  a  lire  and  a  dead  beetle  were  fonnd,  both  of  them  females, 
and  the  only  specimens  of  this  species  which  have  come  under  my 
observation.  The  transverse  burrow  was  excavated  in  the  sap  wood  at  the 
depth  of  half  an  inch  from  its  outer  surface.  Near  its  middle  it  was  crossed 
by  another  perforation  extending  from  the  outside  directly  towards  the 
heart  of  the  tree,  which  is  indicated  by  a  black  dot  in  the  figurcf;  and 
at  this  point  the  burrow  curved  slightly  outwards  towards  the  exterior 
surface,  as  represented  in  the  section  above  the  principal  figure  in  the 
cut;  and  at  its  end  on  the  left,  where  it  passed  out  &f  the  billet  of  wood, 
it  commenced  curving  inwards  towards  the  heart  of  the  tree.  Twelve 
lateral  burrows  of  the  same  diameter  as  the  transverse  one  extended 
upwards  and  two  downwards,  as  shown  in  the  figure,  all  of  the  same 
length,  each  one  having  been  excavated  probably  by  a  single  larvae. 
The  gallery  of  our  insect  thus  differs  widely  from  that  of  the  European 
si)ecies  (T.  eurygaster  Erichson)  which  mines  in  the  interior  of  the  pine, 
which  has  no  lateral  burrows  branching  off  from  it. 

The  presence  of  these  timber-beetles  in  the  wood  can  be  distinguished 
from  those  which  mine  under  the  bark  by  the  little  piles  of  sawdust 
which  they  throw  out  at  the  mouth  of  their  burrows,  this  dust  being  so 
much  more  white  and  clean,  and  not  composed  in  part  of  the  brown  or 
rust-colored  particles  of  gnawed  bark  which  are  intermixed  with  the 
dust  produced  by  the  bark-beetles.    (Fitch.) 

The  beetle. — In  addition  to  the  short  description  of  this  beetle  which 
is  given  above,  it  may  be  observed  that  the  head  is  finely  punctured, 
the  punctures  on  the  face  giving  out  small  pale  yellowish  hairs,  while 
those  on  the  vertex  or  crown  are  destitute  of  hairs,  and  there  is  a 
flight  transverse  elevation  of  the  surface  between  the  face  and  the 
vertex,  from  which  an  elevated  smooth  line  extends  backwards  along 
the  middle  of  the  vertex.  Thorax,  when  viewed  from  above,  with  its 
base  transverse  and  rectilinear,  its  basal  angles  rectangular,  its  opposite 
«ides  parallel  for  a  distance  equaling  the  length  of  the  base,  and  from 
thence  rounded  in  a  semicircle  at  its  anterior  end;  its  surface  anterioriy 
with  minute  aspwities,  which,  viewed  vertically,  appear  like  fine  trans- 
verse wrinkles ;  its  basal  half  with  very  minute  punctures,  and  in  ito 
center  a  small  transverse  tubercle.  Wing-covers  with  fine  shallow  punct- 
ures in  rows ;  the  upper  part  of  the  apical  declivity  moderately  de- 
pressed in  the  middle,  producing  a  slight  concavity  in  its  outline  when 
viewed  from  above  anteriorly,  the  suture  not  elevated  in  this  depression, 
but  showing  a  slightly  impressed  line  along  each  side;  the  hind  end 
bearded  with  hairs  similar  to  those  upon  the  front.  Under  side  black, 
the  legs  and  antennae  pale  dull  yellow.    (Fitch.) 

We  have  found  this  beetle  in  the  pine  woods  of  Maine ;  it  was  kindly 
identified  for  us  by  Dr.  Leconte.  It  bores  deep  into  the  sap  wood  of  Pinut 
strohus  in  long  nearly  straight  burrows;  the  beetles  may  be  found  in  them 
in  March,  their  heads  pointing  towards  the  center  of  the  tree. 

This  species,  or  one  very  similar  to  it,  has  been  found  by  Mr.  Hunting- 
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ton,  of  Kelly's  Island,  Ohio,  to  bore  into  empty  wine  casks  and  spoil 
them  for  use.    (Guide  to  Study  of  Insects,  p.  493.) 

38.    TlfK   SPKl'CE   TIMBER  BEETLE. 

Xylotei'us  bivitiatiis  Maunheim. 

This  insect,  though  common  under  the  bark  of  the  white  pine  in  Maine,  is  enpe- 
ciaUy  destructive  to  the  spruce  and  fir,  and  for  a  further  account  the  reader  is  referred 
to  spruce  insects. 

39.  The  pine-bark  carveu. 

Xyleborua  ccelatm  Zimmermann. 

Occurring  in  all  stages  of  growth  in  July  and  August  under  white  pine  and  spruce 
bark  in  Maine,  sometimes  in  immense  numbers,  sufficient  to  kill  the  tree,  a  rather 
stout  bark-borer,  the  declivity  of  the  elytra  with  two  prominent  tubercles  and  some 
smaller  marginal  ones,  with  rows  of  punctures. 

Bark  borers  of  this  genus  are  said  by  Leconte  to  have  the  body  stout, 
cylindrical,  with  the  slope  of  the  elytra  oblique,  scarcely  flattened ;  the 
funicle  of  the  antennse  with  four  distinct  joints,  and  the  sensitive  sur- 
face of  the  antenna?  concentrically  annulated.  In  the  present  fepecies 
along  the  slope  of  the  elytra  are  two  prominent  tubercles  and  some 
smaller  marginal  ooes,  the  elytra  are  strongly  punctured  in  rows,  the 
interspaces  with  rows  of  distant  punctures,  while  the  tibiae  are  strongly 
serrate. 

From  eight  hundred  to  a  thousand  specimens  of  this  bark  borer,  with 
hundreds  of  larvae  and  many  pupae,  were  found  in  July  and  August  at 
Brunswick,  Maine,  under  the  bark  of  a  white  pine  stump  about  22  inches 
in  diameter,  the  tree  having  been  cut  down  the  preceding  November. 
The  bark  was  honey-combed  with  its  holes,  the  pupae  resting  in  cells  in 
the  bark.  The  mines  usually  run  obliquely  through  the  thick  bark,  not 
sinking  into  the  sapwood,  so  that  no  regular  mine  was  formed,  and  it  is 
difftcult  to  give  a  good  description  of  it.  The  diameter  of  the  track  and 
of  the  hole  for  the  exit  of  the  beetle  is  slightly  larger  than  that  of  Xylo- 
term  hivittatm.  It  is  often  two-striped,  but  this  is  due  to  the  fact  that 
it  begins  to  turn  dark  after  transforming  in  the  middle  of  the  elytra. 
It  also  occurred  in  abundance  under  the  bark  of  the  sfxruce,  in  the  same 
place,  associated  with  X.  bivittatiiSj  and  also  with  the  common  unde- 
scribed  species  of  Dolurgus  to  be  noticed  under  spruce  insects. 

40.  Dryoccetea  septentrionis  (Mann). 

Occurring  under  the  bark  of  the  pine  in  Alaska,  Canada,  and  Virginia,  a  bark-borer 
closely  aUied  to  XyleloruSf  with  the  prothorax  strongly  punctured,  not  roughened  in 
front;  length  4.4"'"'  (0.17  inch).— Leconte. 

41.  The  boring  hylurgus. 

Uylurgua  terebrans  (Olivier). 

Order  Coleoptera  ;  family  Scolytiik*:. 

Perforating  larger  holes  in  the  bark  than  any  of  the  preceding  bark  beetles,  and 
mining  curved  galleries  in  every  direction  in  the  inner  layers  of  the  bark,  and  slightly 
grooving  the  outer  surface  of  the  wood ;  a  cylindrical  light  chestnut-red  or  yellowish 
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fox-colored  beetle  0.23  to  0.33  long,  bluntly  rounded  at  each  end,  thinly  clothed  with 
yellowish  hairs,  its  thorax  narrowed  anteriorly  and  with  coarsish  shallow  puncture^), 
attd  a  slightly  raised  line  along  the  middle,  at  least  on  the  posterior  half,  a  faint  black- 
ish line  along  the  middle  of  the  upper  part  of  the  head,  and  its  wing-covers  rough, 
with  rather  shallow  furrows,  in  which  are  coarse  indistinct  punctures.  Appearing 
abroad  early  in  May,  numerous  in  pine  forests  and  in  lumber  and  mill  yards.  Its  larvae 
common  under  the  thick  bark  of  pine  logs  and  stumps;  a  yellowish  white  footle>ss 
grub  thinly  clothed  with  yellowish  hairs,  and  divided  into  thirteen  segments,  its  head 
polished  and  horny,  of  a  tawny  yellow  color,  with  the  mouth  black,  and  the  neck 
having  on  each  side,  above,  a  large  polished  spot  tinged  with  tawny  yellow.  (Har- 
ris's Treatise,  page  75.) 

With  this  account  taken  from  Harris,  our  own  observations  agree. 
The  cells  are  smaller  than  those  of  Pissodes  strohi.  We  have  found  the 
larvae  and  immature  beetles  in  abundance  in  Brunswick,  Maine,  in  the 
middle  of  March.  Thekburrows  are  very  irregular,  winding  about  un- 
der the  bark,  while  the  very  irregular  cells  are  from  half  an  inch  to  an 
inch  long,  and  nearly  a  quarter  of  an  inch  wide,  and  surrounded  with 
the  white  woody  chips  made  by  the  larva  before  pupating. 

Leconte  states  that  in  this  species  the  prothorax  is  very  densely  and 
coarsely  punctured;  the  hairs  of  the  elytra  not  being  very  long.  It 
has  been  collected  in  Canada,  Georgia,  Oregon,  and  Oalifomia,  as  well 
as  the  pine  woods  of  New  England  and  Northern  New  York.  "The  speci- 
mens from  the  Pacific  slope  are  larger,  and  the  punctures  of  the  pro- 
thorax  are  rather  smaller  and  more*  dense,  but  these  diflferences  do  not 
seem  to  me  worthy  of  specific  distinction.  Some  specimens  from  New 
Hampshire  and  Canada  have  the  prothorax  more  sparsely  punctured, 
almost  as  in  the  next  species  (D.  similia)^  from  which  they  are  only  dis- 
tinguished by  the  shorter  hairs  of  the  elytra.  Length  5.2™°»  to  8™°* 
(.2  to  3.2  inch). 

42.  The  stout  pine-borer. 

-*  Dendroctonus  riifipennis  Kirby. 

Boriug  iri'egiilar  galleries  under  tlio  bark  of  the  pitch  pine,  somewhat  like  those  of 
Tomicus  pini,  biifc  much  less  regular  and  twice  as  wide  and  deep,  a  reddish  brown 
bark-borer. 

This  beetle,  abundant  in  the  New  England  States,  is  not  uncommon 
in  Colorado.  I  met  with  it  at  Blackhawk  and  at  Manitou. 
It  probably  bores  in  the  pines  and  spruces  of  the  Rocky 
Mountains.  It  is  short  and  stout,  reddish  brown,  the  head 
i  and  prothorax  smooth  and  shining,  though  finely  punctured, 
while  the  wing-covers  are  coarsely  punctured  and  dull-col - 
Fi«.  78.-D  en  -  orcd,  being  a  little  darker  than  the  rest  of  the  body.    Length 

droctonus  ^  q^  ;„«i, 
ruflpennifl.—  ^»*J^  mCb. 

From  Pack-  Lecoutc  statcsthathc  has  received  specimens  from  Alaska, 
Canada,  and  Anticosti.  It  is  a  common  northern  species.  It  is  only  to 
be  distinguished  from  D.  similisj  says  Leconte,  by  the  declivity  of  the 
elytra  being  smoother  and  more  shining,  and  almost  without  asperities ; 
and  by  a  slight  difference  in  the  punctures  of  the  prothorax,  which  are  of 
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unequal  size.  The  dorsal  line  of  the  prothorax  is  sometimes  narrow 
and  elevated,  sometimes  obsolete.  Length  6°"*  (.24  inch).  The  dis- 
tinctive characters  given  by  Leciotite  are  these:  prothorax  punctured, 
with  smaller  punctures  intermixed ;  hairs  of  elytra  long.  We  have  found 
it  at  Providence,  R.  I.,  in  its  burrows  under  the  bark  of  the  white  pine. 

Allied  to  these  two  species  of  Dendroctonus,  and  undoubtedly  infest- 
ing coniferous  trees,  are  the  following: 

Dendrocfonu9  similis  laeconte J  Colorado.  *' A  smaller  and  somewbat  more  elongate 
form  occurs  in  Canada,  Texas,  and  Colorado,  but  I  do  not  think  it  capable  of  L»cing 
separated  as  a  distinct  species.'^ 

Dendroctonus  punctatus  Lee.    New  York. 

Dendroctonus  simplex  Lee.    Canada. 

Dendroctonus  hrevioornis  Lee.     Middle  California. 

Dendroctonus  frontalis  Zimmerman.    Lake  Superior  to  Georgia. 

43.  Thk  Pink  hylastes. 

Hylurgops  pinifex  Fi  tch. 

•Order  Coleoptera;  family  ScoLVTiDiE. 

A  beetle  which  clo«*ely  resembles  the  precedini^,  and  is  frequently  met  with  in  com- 
pany with  it  upon  pine  lumber  in  mill  yards  early  in  May,  requires  to  be  noticed  in 
this  place.  I  am  unable  to  find  any  description  of  this  species,  although  it  is  so  com- 
mon it  can  scarcely  have  been  overlooked  by  authors  till  this  time.  It  is  the  Hylastea, 
pinifex,  or  the  pine-destroying  Hylastes  of  my  cabinet.  Its  habits  are  doubtless  very 
similar  to  those  of  the  boring  Hylurgus,  but  the  beetle  is  always  slightly  smaller 
measuring  0.20  in  length,  and  is  darker  colored,  beiug  deep  chestnut  red  or  sometimes 
black,  tinged  with  chestnut.  It  moreover  is  destitute  of  the  hairiness  of  that  specif, 
having  only  a  thin  fine  short  beard  on  the  hind  part  of  its  wing-covers.  Its  thorax 
and  wing-covers  have  the  same  sculpture  with  that.  Its  head  shows  no  line  along  the 
middle,  except  upon  the  upper  lip,  where  is  a  slender  short  elevated  one,  which  ends 
before  it  reaches  a  slight  transverse  depression  which  crosses  the  lower  part  of  the 
face.  Its  body  beneath  is  black,  the  legs  dark  chestnut,  with  the  thighs  commonly 
black.  It  moreover  differs  generically  from  the  preceding  in  having  seven,  instead 
of  but  four,  small  joints  in  its  antennae,  between  the  long  club-shaped  basal  joint  and 
the  knob  at  the  tip,  which  knob  is  shaped  like  an  egg,  and  is  divided  by  transverse  lines 
into  four  short  joints.  Its  shanks  also  have  only  fine  denticulations  along  their  outer 
edge  near  the  tip,  in  place  of  the  coarse  saw-like  teeth,  which  are  seen  in  the  forego- 
ing insect.    It  thus  pertains  to  the  genus  Hylastes  of  Erichson.     (Fitch.) 

I  have  found  several  beetles  of  this  species  (identified  by  Dr.  Horn) 

under  the  bark  of  a  white  pine  stump,  at  Brunswick,  Me.,  August 

15-20, 1881.    The  tree  was  felled  in  November,  1880.    The  beetles  had 

evidently  recently  transformed  from  the  pupa  state,  as  they  were  with 

one  exception  pale  red,  the  color  of  the  fully  mature  beetle  being  blacli,- 

brown. 

44.  The  coal-black  hylastes. 

Hylastes porculus  Er.  (carhonarius  Fitch). 

A  beetle  so  closely  like  the  preceding  that  it  merits  to  be  noticed  in  connection 
therewith  is  the  Hylastes  carhonarius  of  my  cabinet.  It  is  0.20  long,  of  a  pure  black 
color,  except  its  feet  and  antennie,  which  are  chestnut  red.  Its  face  shows  no  trans- 
yerse  depression  inferiorly,  but  has  an  elevated  line  along  the  middle,  reaching  a  third 
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of  its  length.  The  smooth  line  along  the  middle  of  the  thorax  is  less  distinct  than 
in  the  foregoing  species,  being  slightly  if  at  all  elevated,  and  the  punctures  of  this 
part  are  more  coarse.  Its  wing-covers  are  not  bearded  posteriorly,  and  its  general 
form  is  plainly  more  narrow  and  slender  than  that  of  the  Pine  Hylastes.  The  only 
specimen  I  have  seen  was  captured  the  middle  of  July  in  the  yard  in  front  of  my 
dwelling.    (Fitch.) 

45.  The  pales  weevil. 

HyloHus  pales  Herbst. 

Order  Coleoptera;  family  CuRCULiONiDiE. 

A  large  dark-chestnut  colored  or  black  weevil,  0.30  to  0.40  long,  sprinkled  over 
more  or  less  with  dots,  whereof  one  on  the  middle  of  the  outer  side  of  the  wing-covers 
is  more  bright,  these  dots  being  formed  by  fine  short  yellowish  gray-hairs.  Quite  com- 
mon in  May  and  June  among  pine  trees,  and  in  mill  yards,  and  on  piles  of  pine  lumber ; 
with  its  long  cylindrical  snout  perforating  the  bark  and  crowding  an  egg  into  the 
hole,  the  larva  from  which,  similar  in  its  appearance  to  that  of  the  white-pine  weevil, 
burrows  beneath  the  bark,  loosening  it  from  the  wood.     (Harris's  Treatise,  p.  61.) 

This  is  a  very  common  pine  insect,  which  ranges  from  Maine  and 
Lake  Superior  to  Florida.  Leconte  stajes  that  the  head  is  very  densely, 
though  not  coarsely,  punctured,  and  is  nearly  opaque;  the  prothorax  is 
coarsely  and  rugosely  punctured.  The  pubescence  of  the  clypeal  sjiots 
is  sometimes  yellow,  sometimes  gray.  Length  6.8°»°»  to  i0.2™"j  .27-.4 
inch.  There  are  several  closely-allied  species  which  probably  will  be 
found  to  depredate  on  the  pine. 

Our  own  observations  on  this  borer  were  made  many  years  ago  at 
Brunswick,  Maine.  The  burrows  run  under  the  bark  of  the  trunk  of  the 
white  pine;  they  extend  irregularly  over  the  inner  surface  of  the  bark, 
sinking  down  into  the  sap  wood,  wherein  the  autumn  the  larva  makes  a 
cell  nearly  a  quarter  of  an  inch  deep,  arched  over  at  the  top  with  a  thick 
roof  of  "sawdust"  or  chips  it  had  bitten  oil' from  the  wood;  over  a  sur- 
face of  four  square  inches  were  eight  or  ten  cells.  Each  cell  in  the 
middle  of  March  contains  a  yellowish- white  footless  grub,  half  an  inch 
long.  Two  weeks  later  we  found  two  pupse  and  two  perfect  beetles, 
one  apparently  having  just  thrown  off  its  pupa  skin. 

The  history  of  the  pales  weevil  seems,  then,  to  be  somewhat  as  follows : 
In  May  and  June  the  beetle  bores  its  way  out  from  the  cell,  partially 
creeping  out  of  the  old  larval  burrow;  flies  about  on  sunny,  warm  daj's 
in  Aprirand  May,  then  lays  its  eggs  either  on  the  sides  of  the  opening 
of  its  old  burrow,  or  in  the  crevices  of  the  bark.  Early  in  summer  the 
young  worm  hatches,  and  burrows  under  the  bark  throughout  the  sum- 
mer, until  it  matures  in  the  autumn,  and  makes  the  cell  deep  in  the  sap 
wood,  where  it  hybemates,  and  about  the  first  of  April  changes  to  a 
pupa. 

The  cycle  of  its  life  is  completed  when  the  beetles  fly  forth  early  in 
May,  and  seek  their  mates,  preparatory  to  laying  the  eggs  from  which  a 
third  generation  are  born.  We  have  found  the  weevils  flying  about  in 
Providence,  E.  I.,  during  the  middle  of  May. 
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46.  The  two-forked  southern  timber-beetle. 

Corphohorus  hifurcus  Eichhoff. 

Inhabiting  the  southern  pine;  mine  consisting  of  a  long,  sinuons,  narrow,  primary 
gallery,  from  which  rather  short  secondary  galleries  run  out  at  nearly  right  angles; 
the  beetle  being  minute. 

Leconte  states  the  species  of  this  genus. are  next  allied  to  Dendrocto- 
nus,  but  are  minute  in  size  and  with  long  bodies.  The  elytra  are  striate 
with  large  approximate  punctures.  The  fu- 
nicle  of  the  antennj©  is  5jointed ;  first  joint 
large  and  rounded,  the  others  closely  united, 
forming  a  short,  conical  mass,  as  in  Phloeosi- 
nus ;  club  large,  slightly  pubescent,  moder- 
ately compressed ;  rounded,  obtuse  at  tip,  and 
divided  by  two  straight  sutures;  the  first  Joint 
of  the  club  is  more  shining  than  the  others. 
There  are  three  species  of  the  genus,  C.  simplex 
inhabiting  the  Mohave  Desert,  California.  C, 
hifurcus  differs  from  C.  hicHstatus  in  h£i,ving  ^ 
the  first  and  thir<l  interspaces  of  the  elytra  V 
all  moilerately  elevated,  the  second  not  much 
narrowed  on  the  declivity  or  inclined  end  of 
the  elytra.  The  punctures  of  the  ely  tral  striae 
are  also  larger.  Leconte  seems  to  suggest  that 
the  two  eastern  species  may  eventually  be 
united.    Length,  1.5"^»»  (.06  inch). 

The  mine  of  this  beetle  I  found  under  the 
bark  of  the  southern  pine  at  Montgomery, 
Ala.;  the  beetles  taken  thereform  having 
been  submitted  to  Dr.  Horn  for  identifica- 
tion.   The  figure  well  represents  an  average 

r«i-  •  11  •  1       ^  Fig.  79— MineofCarpboborasbifur- 

mme.     The   primary   gallery   is  nearly  four    cus ;  natural  size.— Packard,  del. 

inches  long,  very  narrow,  somewhat  sinuous,  ending  at  one  end  in  a 

broad  cell  from  which  three  or  four  secondary  galleries  pass  ofi".    About 

twenty  secondary  galleries  pass  off  on  each  side  at  right  angles  to  the 

main  gallery,  but  not  all  in  the  same  plane,  as  the  figure  shows ;  they 

are  rather  short,  less  than  an  inch  in  length,  and  sometimes  end  in  a 

broad,  irregular  cell;  the  round  dark  spots  in  the  figure  indicate  the 

holes  in  the  bark  for  the  exit  of  the  insect.    It  appears  to  be  a  common 

pest  in  the  Gulf  States. 

47.  The  two-crested  southern  timber  beetle. 

Carphohorus  hiori8tatu8  Chapins. 

In  Georgia  occurring  under  pine  bark,  according  to  Leconte.    Length, 
1.8""*  (.07  inch). 
The  five  following  Scolytids  also  occur  on  the  pine.    The  notes  are 
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taken  from  Leconte's  essay  on  the  Ehynchophora,  or  weevils  of  the 
United  States. 

48.  Hypomolyx  pinicola  heconie. 

This  species  was  originally  deacribed  by  Coapi-ir  (Trans  Lit.  and  His- 
torical Society  of  Quebec,  1861:),  under  the  name  of  Hylobius  pinicola. 
The  body  is  elongate,  ovate,  broader  behind,  the  eyes  small,  elytra  oval, 
convex;  the  beak  is  as  long  as  the  pro  thorax,  rather  stout,  slightly 
curved ;  the  prothorax  is  rather  small,  subserrate  on  the  sides,  very 
coarsely  punctured,  thinly  clothed  with  coarse  hair,  carinate  in  front; 
the  elytra  are  densely  punctured,  mottled  with  small  spots  of  yellow 
hair ;  striae  composed  of  large  elongate  deep  punctures.    Length,  13.5™™ 

(.5-.3  inch). 

49.  Hiliptts  8quumo8U8  Leconte. 

The  genus  Rilipm^  says  Leconte,  largely  dev^eloped  in  tropical  Amer- 
ica, is  represented  by  a  single  rare  species  found  in  Georgia  and  Florida, 
where  it  occurs  under  pine  bark.  It  differs  from  Hylobius  in  the  body 
being  ornamented  with  small  scales  instead  of  spots  of  fine  pubescence. 
It  is  a  beautiful  black  insect,  with  a  broad  white  lateral  vitta  ou  the  pro- 
thorax,  and  a  very  irregular  one  ou  the  elytra,  with  many  scattered 
small  spot-s,  densely  clotned  with  depressed,  very  small,  round,  chalky 
white  scales.  Punctures  of  elytra  very  large,  distant;  interspaces 
smooth,  shining,  except  where  covered  with  scales.  Length,  14.4™™  (.57 
inch). 

50.  Crypturgus  atomus  Leconto. 

Canada,  IMassachusetts,  New  York ;  under  bark  of  dead  pine  branches. 
Length,  1™™  (.04  inch). 

This  species,  though  common  in  white  pine  bark,  is  especially  de- 
structive to  the  spruce,  and  is  more  fully  described  under  the  head  of 
spruce  insects.  It  occurred  in  abundance  at  Brunswick,  Me.,  in  all 
stages  of  development,  irom  the  fully-grown  larvae  to  the  beetle  under 
the 'bark  of  white  pine  stumps  (the  trees  having  been  felled  the  pre- 
vious November),  from  the  middle  of  July  until  the  1st  of  September, 
and  probably  still  later. 

51.  Emohius  tenuicat^is  Leconte. 
Order  Coleoptera  ;  family  PxiNiDiE. 

'  According  to  Leconte  this  beetle  has  been  detected  in  the  boughs  of 
Pimis  rigida  in  Massachusetts  by  Mr.  Blanchard.  (Trans.  Amer.  Bnt. 
Soc.,  viii,  xxiii,  1880.) 

62.  The  pine  iCGERiAX. 

JEgeria  pint  KeUicott. 

Order  Lkpidoptera  ;  family  JBOERiADiE. 

Boring  in  autumn  under  the  bark  and  into  the  superficial  layers  of  woo4»  usually 
just  below  a  branch,  a  white  smooth  caterpillar  an  inch  long,  transforming  to  chrysa- 
lids  lat«  in  May,  the  moth  appearing  from  the  middle  to  the  end  of  June.    (KeUicott. ) 
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Mr.  Kellicott  gives  the  following  accouut  of  this  insect : 

*'  When  studying  the  larval  habits  of  Pinipestis  zimmermani  in  1878-'79, 
I  met  with  the  larva  and  pupa  skins  of  two  moths  evidentl;^  different 
from  the  pine  pest,  yet  having  quite  similar  larval  habits.  During  the 
past  summer  I  succeeded  in  getting  the  moth  of  one  of  them;  it  is  an 
^gerian,  as  I  think,  undesciibed,  but  I  would  not  venture  upon  describ- 
ing it  had  I  only  the  imago;  but  as  I  am  able  to  give  mainly  it«  history, 
and  having  done  so  much  tramping  and  climbing  for  it«  sake,  that  I 
have  come  to  feel  a  proprietary  right,  I  undertake  to  name  and  describe 
it  as  new.  As  it«  proposed  name  implies,  the  larva  inhabits  the  pine, 
boring  under  the  bark  and  into  the  superficial  layers  of  the  wood.  From 
the  wounds  thus  made  pitch  exudes,  which,  through  the  action  of  the 
larva  and  the  warmth  of  the  sun,  forms  hemispherical  masses  over  its 
burrows;  in  these  masses  the  pupa  cells  are  finally  prepared  and  the  in- 
active stage  passed.  The  larva  occurs  more  frequently  than  elsewhere 
just  below  a  branch ;  sometimes  about  the  border  of  a  wound  made  by  the 
axe,  or  where  a  limb  has  been  wrenched  off  by  the  wind ;  rarel}^  in  the 
axil  of  the  branch.  It  appears  to  attack  larger  trees  than  the  Zimmer- 
man's pine  pest,  and  more  frequently  occurs  at  considerable  altitude. 
I  have  taken  them  thirty  to  forty  feet  from  the  ground.  While  they 
sometimes,  perhaps  as  a  rule,  take  advantage  of  the  broken  cortex,  I 
have  found  them  where  it  appeared  that  they  had  worked  through  the 
same  into  the  soft  layer. 

"  I  have  found  the  larva  in  the  following  localities :  Hastings  Center, 
N.  Y.;  Portage,  K  Y.,  Buffalo,  N.  Y.  (?);  Point  Abino,  Ontario.  At 
the  first-named  place,  they  were  found  in  several  instances  numerous 
enough  to  seriously  injure  trees  of  moderate  growth.  I  have  taken  the 
larvae  in  autumn  from  0.25  to  0.75  of  an  inch  in  length ;  they  finally 
attain  a  length  of  1' to  1.1  inch ;  diameter  quite  uniform,  0.18  of  an  inch. 
Color  white;  head  light  brown,  flattened ;  first  thoracic  ring  slightly 
clouded  with  brown,  smooth;  no  trace  of  an  anal  shield;  true  legs 
scarcely  colored,  pro  legs  prominent,  crowned  with  two  rows  of  about 
eight  hooks  each.  The  brown  hairs  arise  from  papillfe,  the  base  of  each 
hair  being  surrounded  by  a  brown  annulation.  The  spiracles  are  but 
slightly  elliptical,  last  pair  large,  placed  sub-dorsally. 

"  Befpre  transforming  they  prepare  a  cell  in  the  extruded  pitch  min- 
gled with  their  debris;  this  they  line  with  silk,  but  spin  no  other  co- 
coon.. While  in  their  burrows  they  move  through  the  soft  pitch  with 
impunity,  but  if  removed  from  the  same  they  soon  die  from  the  encum- 
brance of  the  hardening  pitch  adhering  to  them. 

I  have  found  the  pupa  the  last  of  May ;  the  moth  appears  from  the 
middle  to  the  end  of  June.  It  may  be  that  others  come  in  July  and 
August,  for  I  have  found  larvae  apparently  full  grown  in  July.  On  the 
15th  of  July  I  brought  to  my  rooms,  devoted  to  the  rearing  of  insects, 
some  blocks  of  wood  containing  such  apparently  mature  larvie,  expe(!t- 
ing  them  to  complete  their  transformations  in  a  few  weeks  at  most; 
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they  are  still  in  their  pitch  cells  unchanged  (Nov.).  Is  it  a  case  of 
retarded  development,  due  to  the  drying  of  the  bark  and  wood  f 

The  pupa  has  a  length  of  0.73  of  an  inch.  Coloi'  light  brown  with 
the  extremities  dark.  Over  the  dorsal  portion  of  the  abdominal  rings 
are  the  usual  rows  of  teeth  j  those  on  the  anterior  margins  scarcely  ex- 
tend below  the  spiracles.  The  clypeus  is  without  a  pointed  process ; 
the  medio-dorsal  ridge  of  th^  thorax  is  unusually  prominent. 

When  about  to  tratisform  it  bores  through  the  pitch  wall  and  escapes, 
leaving  the  pupa  skin  protruding. 

The  moth  (female)  expands  1.2  inch.  Fore  wings  opaque;  hind  win^s 
transparent.  Color  blue-black,  as  follows:  fore  wings,  the  clothed  por- 
tions of  hind  wings,  head,  palpi,  thorax,  upper  part  of  abdomen,  anten- 
nae, and  legs.  The  neck  fringe  and  the  sides  of  the  collar  are  orange, 
also  the  ventral  sidd  of  the  abdomen  and  the  tail  fringes.  The  anten- 
nae are  long,  slightly  enlarged  toward  the  end ;  there  is  a  decided  orange 
line  on  the  under  side  of  the  antennaj  for  one-third  their  length;  the 
tarsi  are  smoky.    The  male  not  seen.    (Canadian  Entomologist,  xiii,  p. 

5-7,  1881.) 

53.  The  pitch- drop  moth. 

Nephopteryx  (Pinipesiis)  Zimmermanni  Grote. 
Order  Lepidoptera  ;  family  PYRALiDiE. 
In  June  and  July  wounding  the  trunk  of  the  red  and  white  pine  below  the  insertion 
of  the  branches,  the  presence  of  the  larva  being  detected  by  the  exuding  pitcli ;  the 
larva  livid  or  blackish  green,  eating  ou  the  inner  side  of  the  bark  and  making  fur- 
rows in  the  wood;  in  July  spinning  a  papery  cocoon,  the  moth  appearing  from  10  to 
14  days  afterwards. 

Mr.  A.  K.  Grote  has  called  attention  in  the  Canadian  EntomologiH 
(vol.  ix,  p.  IGl)  to  this  pest  of  the  red  pine  {Finns  resinosa)  and  white 
pine  {Pinus  strobus).  The  caterpillar  occurs  in  the  months  of  June  and 
July,  when  the  trees  affected  show  by  the  exuding  pitch  that  they  are 
suffering  from  the  attacks  of  this  insect.  The  wound  occurs  on  the 
main  stem  below  the  insertion  of  the  branch.  The  worm  in  July  spina 
a  whitish,  thin,  papery  cocoon  in  the  mass  of  exuding  pitch,  which 
seems  to  act  as  a  protection  to  both  the  larva  and  the  chrysalis.  The 
moth  appears  in  ten  to  fourteen  days  aft-er  the  cocoon  is  spun. 

Mr.  Grote  adds  that  the  worm  usually  infests  the  main  stem  at  the 
insertion  of  the  branches ;  and  from  the  fact  that  the  pitch  of  the  trees 
protects  the  caterpillars  no  wash  would  injure  the  insect;  hence  exter- 
mination with  the  knife  is  the  only  remedy. 

In  vol.  X  of  the  same  journal  (p.  20)  Mr.  CD.  Zimmerman,  the  origi- 
nal discoverer  of  this  pest,  gives  some  further  account  of  it.  He  writes 
that  there  is  scarcely  a  pine  more  than  four  feet  high  on  his  grounds 
which  is  not  more  or  less  affected  by  this  borer.  "I  have  found  it  on 
Pinus  strohmy  P.  rubra  or  reainosaj  P,  auntria^^a^  P.  sylvestris^  P,  cembra^ 
Corsican,  lofty  Bothan  and  Eussian  piues.  P.  sylvestris  seems  to  suffer 
most,  as  the  limbs,  aud  often  the  main  stems,  are  constantly  breakings 
off.    Only  a  few  days  ago  one  of  our  finest  specimens  of  P.  strobus  (a 
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tree  over  30  feet  in  height  and  almost  perfect  in  shape)  had  about  6  feet 
of  the  top  broken  off — the  effects  of  this  borer.  I  am  in  hopes  the  small 
parasitic  flies  I  foand  in  the  larva  will  soon  get  the  apper  hand,  so  as  to 
keep  them  in  check.^ 

Additional  observations  have  also  been  made  by  Mr.  D.  S.  Kellicott, 
who  states*  that  the  moth  is  pretty  widely  «pread,  as  it  occurs  not  only 
in  foreign  and  native  pines  in  and  about  Buffalo,  but  that  he  has  "found 
it  quite  abundant  in  small  white  pines  of  the  forest  at  Cheektowaga,  Erie 
County,  New  York.  At  this  place  I  found  many  plants  had  been 
dwarfed  and  ruined  by  their  ravages.  It  also  occurs,  to  what  extent  I 
am  unable  to  say,  at  Hamburg  and  Clarence  Center,  in  the  same  county. 
I  recently  visited  a  portion  of  this  State,  Oswego  County,  formerly  clad 
to  some  considerable  extent  with  white  pine,  and  there  are  yet  standing 
some  virgin  forests  of  this  splendid  tree;  In  divers  places  in  that 
county  I  found  our  borer;  it  is  so  abundant,  in  one  locality  at  least, 
that  it  proves  a  grave  enemy  to  the  young  pines  of  second  growth  where 
the  primitive  trees  have  been  removed  by  the  lumbermen.  There  is 
near  Hastings  Center  an  old  slash  in  which  at  least  one-half  of  the 
many  such  small  pines  have  been  injured;  indeed,  in  one  neglected 
corner,  among  scores,  scarcely  one  tree  had  escaped.  In  this  instance, 
also,  many  pines  were  stunted,  while  some  thus  weakened  had  been 
broken  off  by  the  wind.''  •  *  •  "  In  a  clump  of  pines,  whose  trunks 
were  from  6  inches  to  1  foot  in  diameter,  many  of  the  larger  ones  had 
been  ^  boxed,'  t.  e.,  inclined  incisions  had  been  cut  by  the  axe  through 
the  sap  wood  in  order  to  catch  the  pitch  exuding  from  the  wound. 
Around  the  borders  of  these  'boxes'  the  galleries  with  both  pupa 
skins  and  living  larvae  were  plentiful.  It  appears  that  the  larva  cannot 
penetrate  the  outer  bark  of  other  than  quite  tender  trees ;  nor  could  I 
find  evidence  of  their  attacking  the  branches  of  larger  trees,  although 
I  had  opportunity  to  examine  such  that  had  been  felled  during  the 
winter  just  past.  Since  the  larva  so  readily  takes  advantage  of  a 
wound,  may  it  not  stand  related  as  a  messmate  to  other  borers  !''•♦♦ 
"  I  have  found  the  moth's  galleries  in  both  trunk  and  branch,  both 
above  and  below  the  whorls  (usually  below),  sometimes  completely 
girdling  the  stem,  thus  killing  the  portion  above ;  in  one  instance  I 
found  a  gallery  passing  from  one  whorl  to  the  one  above." 

Larva, — When  fully  grown,  16™™  to  18™™  in  length.  The  head  is  shining  chestnut- 
brown  :  the  mandibles  black.  The  body  is  livid  or  blackish  green,  naked,  with  a  se- 
ries of  black  dots,  each  dot  giving  rise  to  a  single,  rather  stout  bristle.  The  protho- 
raoic  shield  is  blackish.  The  larva  has  three  pairs  of  thoracic  or  true-jointed  feetf 
and  four  pairs  of  abdominal  or  false  feet,  besides  anal  claspers.t    (Grote.) 

•  Canadian  Entomologist,  xi,  p.  114,  1879. 

tMr.  Kellicott  found  that  the  larva  hybernates,  as  April  12  he  found  the  caterpiHars 
of  various  sizes  from  0.'25  to  0.7  inch  in  length.  "None  of  those  taken  were  *  livid  or 
blackish  green,'  but  dull  white;  nor  do  the  hairs  arise  from  a  'series  of  black  dots,' 
but  from  light-brown  ones.  I  take  it  to  be  a  case  where  a  naked  hybemating  larva 
is  lighter  than  during  the  warm  summer.  Otherwise  the  caterpillars  were  as  described 
by  Mr.  Grote." 
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Chrysalis, — Cylindrical,  smooth,  narrow,  blackish-brown,  about  16"^  in  length. 
Th.e head  is  pointed,  there  being  a  pronounced  clypeal  protuberance;  the  segmente 
are  unarmed;  the  anal  plate  is  provided  with  a  row  of  four  spines,  and  two  others, 
more  slender,  on  either  side  of  the  mesial  line,  below  the  first.    (Grote.) 

Moth. — The  wings  expand  30"™.  Blackihh-gray,  shaded  with  reddish  on  the  basal 
and  terminal  fields  of  the  fore  wings.  There  are  patches  or  lines  of  raised  scales  on 
the  basal  field,  and  on  the  anterior  and  darker  portion  of  the  median  space.  The 
median  lines  are  prominent,  consisting  of  double  black  lines  inclosing  pale  bands.  The 
inner  line  at  the  basal  third  is  perpendicular,  Vtf-shaped  or  dentate.  The  outer  line 
at  the  apical  fourth  is  once  more  strongly  indented  below  the  costa.  The  black  compo* 
nent  lines  do  not  seem  to  be  more  distinct  on  one  side  than  on  the  other  of  the  pale  in- 
cluded bands  or  spaces.  The  median  field  is  blackish,  becoming  pale  towards  the  outer 
Hue;  it  shows  a  pale,  sometimes  whitish  cellular  spot,  surmounted  with  raised  scales. 
The  teiminal  edge  of  the  wing  is  again  pale  or  ruddy  before  the  terminal  black  line. 
Wings  blackish.  The  hind  wings  are  pale  yellowish  white,  shaded  with  fuscous  on 
the  costal  region  and  more  or  leae^  terminally  before  the  blackish  terminal  black  line  • 
fringe  dusky.  Beneath,  the  fore  wings  are  blackish,  marked  with  pale  on  the  costa ; 
hind  wings  as  on  the  upper  surface.  Body  blackish-gray,  with  often  a  reddish  cast 
on  the  thorax  above  and  on  the  vertex.  The  eyes  are  naked,  the  labial  palpi  long, 
ascending,  with  a  moderate  terminal  joint.  Tongue  rather  long.  The  gray  abdomen 
is  ringed  with  dirty  white ;  the  legs  are  dotted  with  pale.  The  species  differs  from 
the  European  ahietella  by  the  raised  scale  tufts  on  the  wings,  and  Zeller  declares  it  to 
be  distinct  from  any  European  species.     (Grote.) 

54.  The  pitch-katinq  weevil. 

Paohjflohius  pidvorus  (Germar). 

A  black  weevil  very  similar  to  HylohiuspaleSf  but  destitute  of  any  spots  or  dots,  and 
having  the  same  habits.  This  occurs  in  the  southern  part  of  our  State,  and  becomes 
common  farther  south,  but  I  have  never  met  with  it  to  the  north  of  Albany.     (Fitch.) 

LecoDte  separates  as  a  distinct  genus  from  Hylobius,  JT.  picivoruSy 
which  differs  greatly  from  the  other  allied  species  of  Hylobius  by  the  tibiae 
being  much  shorter  and  stouter,  and  expanding  at  the  tip.  U  is  abun- 
dant under  pine  bark,  adds  Leconte,  in  the  Southern  States,  less  fre- 
quent in  the  Middle  States. 

55.  The  white-horned  urocerus. 

Urocerus  albicamis  Fabricius. 

Order  Hymenoptera  ;  family  UROCERiDiE. 

A  large  black  four- winged  fly  an  inch  long,  having  some  resemblance  to  a  wasp, 
but  with  a  stout  cylindrical  body  having  the  head  and  abdomen  closely  joined  to  the 
thorax,  the  base  of  the  shanks  and  of  the  feet  white,  and  also  the  antennae  except  at 
their  ends,  and  a  spot  behind  each  eye  and  another  on  each  side  of  the  abdomen,  the 
wings  smoky  transparent.  The  abdomen  ends  in  a  point  shaped  like  the  head  of  a 
Hjiear,  below  which  is  a  straight  awl-like  ovipositor,  about  0.40  long,  with  which  it 
bores  into  the  tree  to  deposit  its  eggs,  the  worm  from  which  forms  winding  burrows  in 
the  wood,  and  is  of  a  thick  cylindrical  form,  divided  into  thirt<»en  nearly  equal  seg- 
ments, including  the  head,  which  is  small,  polished  and  horny,  the  last  segment  being 
largest  of  all  and  ending  in  a  conical  horn-like  poiut,  and  the  under  side  with  three 
pairs  of  very  small  legs  anteriorly. 

These  insects  vary  considerably  in  their  colors  and  marks,  and  the  two  sexes  are 
very  dissimilar.  The  male,  accoiding  to  Dr.  Harris,  is  black,  with  a  white  spot  be 
hind  each  eye,  and  a  flattened  rus. -colored  abdomen.     (Harris's  Treatise,  p.  4*/7.) 

Digitized  by  VjOiJV  IC 


INSECTS    INJURIOUS   TO   THE    PINE. 


185 


56.  The  yellow-banded  uRocEkus. 

Urocenu  abdominalis  Harris. 

A  four- winged  fly  similar  to  the  foregoing,  about  0.80  long,  of  a  blue-black  color, 
with  from  two  to  four  of  the  middle  segments  of  its  abdomen  bright  orange  yellow, 
and  also  a  broad  band  on  the  antennte  and  the  four  forward  legs  except  at  their  bases, 
its  wings  hyaline,  tinged  at  the  tips  with  a  smoky  color.  There  is  sometimes  a  yellow 
spot  behind  each  eye,  and  the  hind  knees  and  some  or  all  of  the  joints  of  the  hind  feet 
are  usually  yellow.  My  specimens  are  males,  nor  has  any  female  answering  to  this 
been  found,  and  I  am  forced  to  entertain  suspicions  it  is  the  true  male  of  the  preced- 
ing species.     These  insects  are  not  common.     (Harris's  Treatise,  p.  428.) 

57.  The  pine  blight. 

Coccus  pinicorticis  Fych. 

Order  Hemiptbra  ;  family  Cocci d^. 

Externally,  upon  the  smooth  bark  of  young  trees,  patches  of  white  flocculent  down- 
like matter,  covering  exceedingly  minute  lice  invisible  to  the  naked  eye.  (Trans.  N. 
Y.  State  Ag.  Soc,  1854,  p.  871.  Compare  also  an  articlo  by  Dr.  H.  Shimer  in  Trans. 
Amer.  Ent.  Soc,  ii,  pp.  383-3«>.) 

AFFECTING  THE   TWIGS. 


58.  The  white-pine  weevil. 

Pisaodfs  strohi  Peck. 

Order  Coleoptera;  family  CuRcrLiONin.E. 

In  May^  depositing  numerous  eggs  in  the  bark  of  the  topmost  shoot  of  young  trees, 
the  larviD  from  which  mine  in  the  wood  and  pith,  causing  the  shoot  to  wither  and  die» 
hereby  occasioning  a  crook  or  fork  in  the  body  of  the  tree  at  this  point;  an  oblong 
oval  and  rather  narrow  weevil  abou|;  a  quarter  of  an  inch  long,  of  a  dull  dark  chest- 
nut-brown color,  with  two  dots  on  the  thorax;  the  scutel  and  a  short  irregular  band 
back  of  the  middle  of  the  wing-covers  milk  white,  the  wing-covers  also  variegated 
with  a  few  patches  of  tawny  yellow. 

This  is  a  common  insect  in  New  York,  and  specimens  of  it  may  be 
fonnd  around  and  upon  pine  trees  at  all  times  of  the  year,  but  it  is  in 
the  mouth  of  May  that  they  are  abroad 
in  the  greatest  numbers,  and  it  is  chiefly 
at  that  time  that  their  eggs  are  depos- 
ited. Young  thrifty-growing  pines  are 
its  favorite  resort,  and  among  these  it 
selects  those  that  are  most  vigorous, 
and  whose  topmost  shoot  has  made  the 
greatest  advance  the  preceding  year. 
But  I  have  seen  it  so  numerous  that  not 
only  the  topmost  shoots  of  every  tree  in  the  grove,  but  many  of  the 
lateral  ones  also  were  invaded  and  destroyed  by  it. 

It  is  in  consequence  of  it-j  smooth  straight  growth  to  such  a  lofty 
height  that  the  pine  has  been  prize<l  beyond  any  other  timber  for  large 
buildings  and  bridges,  and  is  especially  valuable  for  the  masts  of  ships. 
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So  very  highly  were  the  American  pines  esteemed  for  this  last  purpose, 
at  an  early  day,  that  they  were  ranked  with  the  precious  metals,  and  a 
large  portion  of  the  lauds  of  the  State  of  New  York  were  originally 
grafited  by  the  British  crown,  with  an  explicit  reservation  of  "All  miues 
of  Gold  aud  Silver,  and  also  all  White  and  other  sorts  of  Pine  trees  fit 
for  Masts,  of  the  growth  of  twenty-four  inches  diameter  and  upwards 
at  twelve  inches  from  the  earth,  for  Masts  for  theEoyal  Navy  of  us,  our 
heirs  and  successors,"  under  the  stringent  condition  that  "  If  they,  our 
said  grantees  or  any  of  them,  their  or  any  of  their  heirs  or  assigns,  or 
any  other  person  or  persons  by  their^r  any  of  their  privity,  consent  or 
procurement  shall  fell,  cut  down  or  otherwise  destroy  any  of  the  Pine 
trees  by  these  presents  reserved  to  us,  our  heirs  and  successors,  or  hereby 
intended  so  to  be,  without  the  Royal  Lycence  of  us,  our  heirs  or  succes- 
sors for  so  doing  first  had  and  obtained,  that  then,  and  in  any  of  these 
cases,  this  our  present  grant,  and  everything  therein  contained,  shall 
cease  and  be  absolutely  void,  and  the  lauds  and  premises  hereby  granted, 
shall  revert  to  and  vest  in  us,  our  heirs  and  successors,  as  if  this  our 
present  grant  had  not  been  made,  anything  herein  before  contained  to 
the  contrary  in  any  wise  notwithstanding."  Now  the  perfect  straight- 
ness  of  the  pine,  which  has  adapted  it  so  eminently  for  this  important 
use,  and  has  caused  it  to  be  thus  valued,  depends  upon  the  healthy 
growth  of  its  leading  shoot  for  a  long  succession  of  years.  If  this  lead- 
ing shoot  is  destroyed  the  onward  growth  of  the  tree  is  checked  until 
one  of  the  lateral  shoots  starts  upward  and  becomes  the  leading  shoot. 
But  this  causes  a  crook  in  the  body  of  the  tree  at  the  place  where  this 
lateral  shoot  originally  arose,  and  thus  the  main  value  of  the  tree  is 
destroyed.  And  it  would  appear  to  be  a  spirit  of  pure*  malevolence  that 
instigates  the  white-pine  weevil  to  select  the  leading  shoot  of  this  tree 
in  wliich  to  deposit  its  eggs,  when  its  young  can  be  nourished  equally 
well  in  the  lateral  shoots,  where  they  would  do  little  injury,  or  perhaps 
would  be  a  direct  benefit  to  the  tree  by  cutting  off  the  ends  of  the 
branches,  and  thus  promoting  the  upward  growth  of  the  main  trunk. 

The  weevil  deposits  her  eggs  in  the  bark  of  the  topmost  shoot  of  the 
tree,  dropping  one  in  a  place  at  irregular  intervals  through  its  whole 
length.  The  worm  which  hatches  from  these  eggs  eats  its  way  inwards 
and  obliquely  downwards  till  it  reaches  the  pith,  in  which  it  mines  its 
burrow  onwards  a  short  distance  farther,  the  whole  length  of  its  track 
being  only  about  half  an  inch.  But  such  a  number  of  young  weevils  are 
usually  placed  in  the  affected  shoots  that  many  of  them  are  cramped  and 
discommoded  for  want  of  room.  The  worm  on  approaching  the  pith 
often  finds  there  is  another  worm  there,  occupying  the  very  spot  to 
which  he  wishes  to  penetrate.  He  hereupon,  to  avoid  intrusion  upon 
his  neighbor,  turns  downward  and  completes  his  burrow  in  the  wood  out- 
side of  the  pith.  Those  also  which  enter  the  pith  are  often  unable  to 
extend  their  galleries  so  far  as  is  their  custom  without  running  into  those 
of  others.    When  its  onward  course  is  thus  arrested  the  worm  feeds 
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upon  the  walls  of  its  burrow  until  it  obtains  the  amount  of  nutriment 
it  requires  and  is  grown  to  its  full  size. 

The  tree  that  is  attacked  continues  its  growth  upward  during  the  fore 
part  of  the  season  as  usual,  sending  out  from  the  summit  of  the  shoot 
that  is  infested  a  leading  shoot,  with  a  number  of  lateral  branches 
around  its  base.  But  the  growth  of  these  new  succulent  twigs  is  arrested, 
and  they  begin  to  wilt  and  wither  about  the  middle  of  July,  the  worms 
having  by  this  time  become  so  large  and  mined  and  wounded  the  stalk 
below  to  such  an  extent  that  its  juices  are  exhausted,  and  it  fails  to 
transmit^any  nourishment  to  these  tender  green  shoots  at  the  summit, 
which  consequently  dry  up  and  perish. 

If  the  aifected  shoot  be  now  examined,  little  oval  cells  about  0.30 
long,  placed  lengthwise  of  the  stalk,  will  be  discovered  all  along  its 
center,  so  close  in  some  places  that  their  ends  are  in  contact,  and  in 
other  places  more  or  less  widely  separated,  with  the  intervening  space 
stuflfed  with  sawdust,  whilst  here  and  there  in  the  wood  on  each  side 
of  the  pith  similar  cells  show  themselves.  In  each  of  these  cavities  lies 
a  white  glossy  worm,  its  body  soft,  plump,  and  curved  into  an  arch,  0.30 
long,  and  not  quite  a  third  as  broad  at  its  anterior  part  where  it  is 
broadest. 

This  larva  is  divided  by  transverse  constrictions  into  thirteen  seg- 
ments, including  the  head,  with  the  breathing  pores  forming  a  row  of 
SJiiall  round  tawny  yellow  dots  along  each  side.  Its  head  is  about  half 
the  width  of  the  body,  round,  flattened,  polished  and  horn  like,  tawny 
yellow,  with  an  impressed  line  along  its  middle,  a  faint  whitish  line  on 
each  side  parallel  with  this,  and  a  more  distinct  transverse  arched  white 
line  anteriorly,  and  a  minute  black  dot  on  each  side  representing 
the  eye;  the  mouth  darker  colored,  with  the  points  of  the  mandibles 
slightly  projecting,  these  organs  being  black,  triangular,  and  with^ 
exceedingly  minute  sharp  teeth  along  their  inner  edge.  The  neck  has 
two  smooth  pale" tawny-yellow  spots  above.  It  has  no  feet,  but  their 
places  are  supplied  by  roundish  elevations  of  the  skin  on  the  under  side 
of  the  three  segments  next  to  the  head.  The  surface  shows  a  few  very 
fine  short  hairs,  particularly  on  the  ends. 

These  larvae  change  to  pupae  and  to  perfect  insects  in  their  cells,  the 
latter  conung  abroad  mostly  early  in  the  si)ring.  The  short  description  at 
the  commencement  of  this  account  will  suffice  to  distingufsh  this  weevil 
from  all  our  other  species.  It  varies  in  its  length  from  0.20  to  0.30.  Dr. 
Harris  thiuks  they  are  more  than  a  year  in  obtaining  their  growth,  but 
I  am  quite  confident  the  eggs  deposited  in  the  spring  become  mature 
beetles  by  the  following  spring  or  earlier. 

In  midsummer,  as  soon  as  the  shoot  in  which  these  insects  are  nest- 
ling becomes  withered  and  dry,  the  thin  bark  covering  it  is  commonly 
seen  to  be  broken  and  peeled  off  in  spots,  or  all  its  lower  part  is  torn 
away,  and  newly  perforated  holes,  larger  than  the  months  of  the  burrows 
of  this  insect,  may  be  observed  here  and  there  in  the  wood.    This  is 
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the  work  of  small  birds,  which  are  very  efficient  and  serviceable  in  fer- 
reting 6\xt  and  devouring  the  larvae  and  pupae  of  this  weevil.  And,  in 
addition  to  these,,  it  has  several  insect  enemies  which  aid  in  restraining 
it  from  becoming  excessively  numerous.  But  notwithstanding  the  great 
inroads  which  are  hereby  made  upon  its  ranks,  this  is  quite  a  common 
insect  in  every  part  of  o^r  State  and  country  where  the  pine  abounds, 
deforming  these  valuable  tre3s  and  retarding  their  growth.  The  pro- 
prietor of  every  grove  of  young  pines  should  therefore  make  ft  a  rule  to 
examine  them  every  year,  in  August  or  September,  and  cut  or  break 
off  the  top  of  every  tree  that  is  blighted  by  these  weevils  and  commit 
it  to  the  flames.  With  every  shoot  that  is  thus  treated,  from  ten  to  fifty 
or  more  of  these  weevils  will  be  destroyed,  which  otherwise  will  come 
abroad  the  following  year  to  dwarf  and  deform  a  number  of  the  other 
trees  in  the  same  manner.  ]^o  one,  on  casting  this  subject  over  in  his 
mind  for  a  moment  or  two,  will  doubt  but  that  a  few  hours  devoted  to 
such  work,  or  a  whole  day,  should  it  be  required,  will  be  time  well 
spent,  and  labor  that  will  be  amply  rewarded. 

To  the  foregoing  accoutft,  copied  from  Fitch's  Fourth  Report,  we  will 
onl}"  add  that  we  have  observed  the  weevil  in  all  its  stages  of  growth  at 
Brunswick,  Maine,  under  the  bark  of  white  pine  shrubs,  the  last  of 
April,  the  larvae  at  this  date  being  more  numerous  than  the  pupae  or 
beetles.  Our  larvae  were  .32  inch  long.  The  pupa  is  white,  the  tip  of 
the  abdomen  being  square,  with  a  sharp  spine  on  each  si<le.  It  is  .30 
inch  in  length.  There  are  often  to  be  seen  in  the  forests  of  Maine  trees, 
from  two  to  four  feet  in  diameter,  variously  distorted  by  the  attacks  in 
early  life  of  this  weevil ;  one  in  i)articular,  at  Brunswick,  we  are  famil- 
iar with,  nearly  four  feet  thick  at  the  base,  and  which  subdivides  into 
eight  shafts,  the  central  one  wanting. 

We  have  also  found  thPk  insect  in  abundance  in  September,  on  the 
ornamental  pine  bushes  on  the  grounds  of  the  Massachusetts  Agricul- 
tural College,  at  Amherst,  M<iss. 

59.  The  white-pink  aphis. 

Lachnus  strobi  Fitch.    - 

Order  Homoptera;  family  Aphid>e. 

Colonies  of  plant-lice  on  the  ends  of  the  branches,  puncturing  them 
and  extracting  their  juices,  the  bark  of  the  infested  trees  having  a  pecu- 
liar black  appearance;  numbers  of  ants  in  company  with  them,  and 
traveling  up  and  down  the  trunks  of  the  trees  which  they  inhabit.  The 
winged  individuals  0.20  long  to  the  tips  of  their  wings,  black,  hairy,  and 
sometimes  slightly  dusted  over  with  a  white  meal-like  powder,  with  a 
row  of  white  spots  along  the  middle  of  the  abdomen,  the  thighs  dull 
pale-yellow  at  their  bases,  and  the  fore  wings  hyaline,  with  black,  veins, 
of  which  the  forked  one  is  exceedingly  fine  and  slender.  The  wingless 
individuals  far  more  numerous,  0.12  long,  brownish  black  with  a  white 

Digitized  by  VjiJiJ^lV:: 


INSECTS    INJURIOUS   TO    THE    PINE.  189' 

line  along  the  middle  of  the  thorax  and  white  spots  along  each  side  of 
the  abdomen,  which  are  sometimes  faint  or  wanting,  the  antennae  pale, 
with  their  tips  black. 

60.  The  parallel  spittle  insect. 

Jphrophora  paralleUa  Say. 
Order  Hemiptera  (Homoptera);  family  Cercopid^. 

In  June,  a  spot  of  white  froth,  resembling  spittle,  appearing  npon  the  bark  near 
the  ends  of  the  branches,  hiding  within  it  a  small  white  wingless  insect  having  six 
legs,  which  punctures  and  sucks  the  fluids  of  the  bark,  and  grows  to  about  a  quarter 
of  an  inch  in  length  by  the  last  of  that  month,  and  then  becomes  a  pupa  of  a  similar 
appearance,  but  varied  more  or  less  with  dusky  or  black,  and  with  rudimentary  wings 
resembling  a  vest  drawn  closely  around  the  middle  of  its  body ;  the  latter  part  of  July 
changing  to  its  perfect  form,  with  wings  fully  grown,  and  then  no  longer  covering 
itself  with  foam,  but  continuing  to  the  end  of  the  season,  puncturing  and  drawing 
its  nourishment  from  the  bark  as  before.  The  perfect  insect  a  flattened  oval  tree- 
hopper,  0.40  long,  with  its  wing-covers  held  in  form  of  a  roof,  its  color  brown  from 
numberless  blackish  punctures  upon  a  pale  ground,  a  smooth  whitish  line  along  the 
middle  of  ^ts  back,  and  a  small  smooth  whitish  spot  in  the  center  of'each  wing-cover, 
its  abdomen  beneath  rusty  brown. 

The  reasons  why  I  regard  this  species  as  pertaining  to  the  genus 
Aphrophora,  to  which  Say  had  assigned  it,  instead  of  the  genera  in 
which  it  has  recently  been  placed,  will  be  found  stated  under  a  kindred 
species  in  my  Third  Report,  No.  98.     (Fiteh.) 

What  I  suppose  to  be  this  insect  is  also  very  common  on  the  pitch 
pine  at  Brunswick,  Me.  The  pupie  are  common  late  in  July,  but  early 
in  August  the  insects  acquire  their  wings. 

61.  The  Saratoga  spittlk-insect. 

Jphrophora  saratogenais  Fitch. 

A  similar  insect  with  the  same  habits  with  the  preceding,  but  differing  from  it  in 
having  the  punctures  uncolored,  and  the  head  above  with  its  anterior  and  posterior 
margins  paralleL  It  is  of  a  lighter  color  than  the  foregoing,  being  pale  tawny-yellow 
Taried  with  white.  It  is  much  more  attached  to  the  pitch-pine  than  to  the  white 
pine,  and  is  very  common  upon  the  small  trees  of  that  kind  growing  upon  the  sandy 
plains  of  Saratoga  County.     (Fitch.) 

62.  The  pitch-pine  twig  tortrix. 

Beiinia  (!)  comatockiana  Femald. 

Boring  into  the  twigs  and  small  branches  of  the  pitch-pine  (Pinus  rigida),  causing 
an  exudation  of  resin;  yellow-brown  larvte,  about  10™™ (.39  inch)  long,  transforming 
within  the  burrow,  and  giving  forth  small  brown  and  gray  moths.    (Comstock.) 

An  examination  of  the  pitch-pines  in  the  vicinity  of  Ithaca,  N.  Y.,  in 
the  early  part  of  the  pa6t  summer,*  revealed  the  fact  that  they  were 
infested  to  a  considerable  extent  by  a  heretofore  undescribed  pest. 
Upon  the  smallest  twigs  and  limbs  and  upon  the  terminal  shoots  of  the 
trees  were  observed  exuding  at  intervals  masses  of  pit<jh,  mixed  with 

*  The  account  is  copied  textnaUy  from  Professor  Comstock's  Report,  1879. 
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the  excremental  pellets  of  some  larvae  In  most  cases  there  were  two 
distiuct  layers  of  the  resin  to  be  seen,  the  lower  dry,  hard,  whitish, 
weather-beaten,  having  evidently  been  exposed  during  the  winter,  while 
the  upper  mass  was  fresh,  softer,  and  of  a  hoary,  bluish  color  on  the 
surface,  yellowish  beneath,  having  the  appearance  of  a  comparatively 
recent  exudation.    These  resinous  lumps,  when  occurring  upon  twigs  or 

limbs,  were,  in  the  great  ma- 
jority of  cases,  upon  the  upper 
side,  and  were  seldom  found 
upon  a  larger  limb  than  the 
one  represented  in  the  cut. 

A  longitudinal  section 
through  one  of  these  lumps 
showed  a  channel  of  greater 
or  less  size  leading  directly 
to  the  heart  of  the  twig,  and 
extending  along  toward  its 
base  for  a  distance  of  fvoin 

jA     %  V  V3L        'A^^H  0  ^^""  ^  ^^™™  ^^  *^  ^  inches.) 

JB       ^ij^^^^      W^H  11  ^"  ^^^^  burrow  was  found  a 

SH  T        ^^^^^w^^HNRfl  rather  stout,  yellowish -brown 

^B  1  ^^^^/^^BsiiM  larva,  apparently  nearly  full 

^         L -I     ^^BSS^^I  il      11    grown,  and  measuring  about 

10™"  (.39  inch)  in  length.  In 
other  burrows  the  short,  stout, 
brown  put>»  were  found. 
They  were  quite  active,  and 
retreated  to  the  bottom  of  the 
mine  when  the  resin  was  cut 
into.  A  ring  of  strong  spines 
surrounded  the  posterior  bor- 
der of  each  segment  and  ena- 
bled them  to  move  about  in. 
the  mine  with  considerable 
rapidity.  From  other  lumps 
the  empty  pupa  skin  was  protruding  for  half  its  length,  the  pupa  hav- 
ing worked  itself  to  that  position  before  giving  forth  the  moth. 

Some  of  the  burrows  examined  extended  in  both  directions  from  the 
point  of  entrance.  Occasionally,  also,  the  twig  at  the  point  where  the 
resin  exuded  was  completely  girdled,  and  in  other  cases  eaten  out  to 
such  an  extent  that  a  very  slight  force  would  suffice  to  break  it  off.  The 
larvaB  were  in  some  cases  found  witb  their  heads  at  the  mouth  of  the 
burrow,  but  in  the  majority  of  instances  the  opposite  was  the  case. 

The  moth  which  issues  from  the  burrows  is  quite  small  and  soberly 
colored.    In  the  figure  it  is  represented  natural  size ;  the  darker  shades 


Fig.  81. — Setxnia  comstockinna  Femald,  larva,  pupa,  adult 
and  work. — From  Cora  stock. 
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are  dark  rust  color,  and  the  lighter  light  gray.  It  belongs  to  the  family 
Tortricid®,  the  larv»  of  which  are  usually  leaf-rollers. 

From  what  we  have  been  able  to  learn,  we  conclude  that  there  are 
two  broods  of  this  insect  in  a  year,  and  that  the  second  brood  hiber- 
nates in  the  larva  state.  May  25,  burrows  were  found  from  which  the 
moths  had  already  issued.  In  the  breeding  cages  at  Washington  the 
moths  issued  until  June  20,  when  the  last  oue  made  its  exit.  August 
23,  larvfiB  were  received  which  were  nearly  full  grown,  and  were  pre- 
sumably of  the  second  brood.  In  the  following  January  nearly  all  the 
larv®  found  were  only  about  half  grown ;  none  were  more  than  two- 
thirds  grown. 

At  the  approach  of  winter  the  larvae  prepare  their  burrows  for  hiber- 
nation by  lining  them  with  delicate  layers  of  white  silk,  which  often 
form  tubes  closed  at  the  lower  end.  The  larva  remains  through  the 
winter  with  its  head  at  the  posterior  end  of  the  mine.  Before  the  change 
to  the  chrysalis  state,  however,  this  position  is  reversed  and  the  head  is 
towards  the  opening. 

Wherever  a  twig  is  pierced  and  bored  by  one  of  these  larvsB  the  leaves 
begin  to  turn  yellowish  and  the  twig  often  dies.  In  many  ciises,  how- 
ever, more  than  one  of  the  larvae  are  to  be  found  in  a  single  twig,  and 
this  of  course  more  certainly  insun  s  its  death.  It  seems  probable  that 
the  principal  damage  done  is  the  disfiguring  of  the  shape  of  the  tree  by 
the  destruction  of  terminal  shoots. 

It  is  probably  this  cat^rinllar  which  in  the  summers  of  1873-74  proved 
very  destructive  to  the  pitch  pine  bushes  in  and  about  Brunswick, 
Me.,  causing  the  upper  part  of  the  bush  to  turn  yellow  and  die. 

The  moths  bred  from  the  burrows  were  submitted  to  Professor  Fer, 
nald,  who  decided  that  they  represented  a  new  species,  probably  belong- 
ing to  the  genus  Retinia.  This  species  he  describes  in  the  Canadian 
Entomologist,  vol.  xi,  p.  157.  We  quote  Professor  Femald's  descrip- 
tion of  the  moth,  and  append  descriptions  of  the  larva  and  pupa  so  that 
the  insect  may  be  recognized  in  whatever  stage  it  is  found. 

The  moth, — Head  in  front,  basal  joints  of  antennse,  and  palpi  white; 
last  joint  of  palpi  and  a  few  scales  upon  the  outside  of  the  middle  joint 
dark  gray.  Eyes  black,  vertex  light  sulphur-yellow  to  straw-yellow, 
antennae  dark  brown,  annulated  with  whitish.  Thorax  above  white, 
with  a  few  scattered  gray  scales;  beneath  silvery  white.  Abdomen 
above  light  brown,  with  a  silvery  luster;  lighter  at  the  end  of  each  seg- 
ment ;  beneath  lighter ;  last  segment  in  the  females  darker  brown  above 
and  beneath,  and  without  the  silvery  luster.  Anal  tuft  in  the  males 
light  straw  color.  Fore  and  middle  legs  light  brown,  femora  and  tibiae 
of  hind  legs  white,  tarsi  of  all  the  legs  brown,  ringed  with  white.  Fore 
wings  ferruginous  brown,  the  extreme  costal  edge  from  base  to  near  the 
apex  dark  brown.  A  number  of  small  white  spots  rest  upon  the  costa, 
four  hairs  beyond  the  middle,  from  all  of  which  stripes  composed  of 
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white  and  leaden-hued  scales  extend,  mare  or  less  irreo:ularly,  across 
the  wine:  at  nearly  right  angles  with  the  costa,  and  having  something: 
of  a  wavy  appearance  in  some  specimens,  with  some  indication  of  a 
basal  patch,  a  central  and  siibterminal  b md  composed  of  the  leaden 
and  white  scales.  Fringes  light  brown  above  and  beneath ;  fore  win^s 
light  brown  beneath;  ferruginous  apically,  with  the  white  spots  of  the 
costa  well  indicated.  Hind  wings  above  and  beneath  grayish  brown, 
with  a  tinge  of  ferruginous  in  some  specimens  and  with  darker  irrora- 
tions  on  the  costa  and  outwardly ;  fringes  long  at  the  anal  angle,  some- 
what lighter  and  with  a  darker  line  near  the  base. 

Uxpanse.—FemdlQ,  I8-30"»'» ;  male,  18-20'»^"».  jffa&i^af.— Ithaca,  K  Y. 
Described  from  two  males  and  three  females. 

I  have  provisionally  referred  this  species  to  the  genus  Retiniaj  for 
although  it  agrees  with  the  definition  of  the  genus  }is  given  by  Heine- 
mann  in  other  respects,  the  venation  of  the  fore  wing  differs  in  the 
origin  of  veins  four  and  five,  which  are  not  from  the  same  point,  but  a 
little  remote  from  each  other ;  the  distance  between  veins  five  and  six 
at  their  origin  is  about  twice  the  distance  between  veins  four  and  five. 

The  moth  has  also  been  taken  by  Mr.  Otto  Lugger  at  Baltimore,  Md. 

Larva. — Length,  when  full-grown,  12™"*,  cylindrical,  tapering  very 
slightly  at  the  ends.  General  color  yellowish ;  head,  thoracic  plate,  and 
piliferous  spots  brown  and  highly  polished;  anal  plate  dusky  and  some- 
what polished,  under  a  high  power  covered  with  shallow  pits.  The 
piliferous  warts  are  large  and  quite  prominent,  each  bearing  a  stiff  hair. 
Their  arrangement  is  normal.  The  anal  shield  is  furnished  with  two 
transverse  rows  of  four  hairs  each ;  the  posterior  row,  from  a  dorsal 
view,  appearing  to  fringe  the  end  of  the  body.  The  stigmata  are  light 
colored,  surrounded  by  a  dark-brown  chitiuous  ring.  Thoracic  legs  and 
bases  of  prolegs  brownish. 

The  young  larvae  differ  in  being  darker  colored.  The  head  and  tho- 
racic shield  are  lighter ;  the  piliferous  spots  are  hardly  discernible ;  the 
stigmata  are  much  larger  in  proportion  to  the  size  of  the  larva,  and 
their  dark  circumference  is  very  strongly  marked. 

Pupa, — Length,  7"*"*.  General  color  dark  shining  brown,  darkest  on 
dorsum  of  thorax  and  head ;  wing  sheaths  broad,  extending  to  third 
abdominal  segment.  The  posterior  border  of  each  abdominal  segment 
dorsally  elevated  to  a  spiny  ridge,  bearing  many  strong  backward - 
directed  spines.  Anal  segment  somewhat  truncate,  with  a  number  of 
slender  hooked  filaments.  Byes  very  black  and  prominent.  Between 
the  eyes  two  pairs  of  the  hooked  filaments,  having  their  origins  close 
together  and  spreading.    (Comstock.) 

Two  species  of  Ichneumonid  parasites  have  been  bred  from  the  larvae, 
both  furnished  with  long  oviporitors  to  pierce  the  resinous  mass.  One 
is  a  species  of  Agathis ;  the  other  is  Ephialtea  comstooJcii  Gresson  de- 
scribed in  Mr.  Gomstock's  Report. 
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^  64.   The  PINE  TWIG  TORTIUX. 

Betinia  frustra  na  Sc  ad  der. 
Order  Lepidoptera;  family  Tortricid.e. 
lafesting  the  new  growth  of  Pinm  inops  and  pitch-pine  (P.  Hgida)  (and  perhaps  of 
other  species),  spinning  a  delicate  web  aronnd  the  terminal  bud,  and  mining  both  the 
twig  and  the  bases  of  the  leaves  ;  one  or  several  small  yellowish  larvje  which  trans- 
form within  grayish. cocoons,  either  in  their  burrows  or  fastened  to  the  twigs,  and 
become  small  copper-colored  moths,  with  wing  expanse  of  12"""  (0.47  inch). 

"About  the  middle  of  May,  1879,  the  scrub-piues  {Pinm  inops)  in  Vir- 
ginia, near  Washington,  were  found  to  be  greatly  injured  by  small 
lepidopterous  larvae.  On  many  trees  there 
was  scarcely  a  new  shoot  to  be  found  which 
was  not  infested  at  its  tip  by  from  one  to  four 
yellowish  black-headed  caterpillars.  They 
were  so  completely  concealed  while  at  work 
that  their  presence  would  scarcely  be  noticed, 
and  the  effect  of  their  work  was  hardly  visible 
until  the  twig  was  almost  completely  destroyed. 
Upon  close  examination  a  delicate  web  was 
seen  inclosing  the  base  of  the  bud,  and  the  sur- 
rounding new  leaflets,  resembling  much  the 
nest  of  a  small  spider.  When  this  web  was  re- 
moved, one  or  several  little  yellow  caterpillars 
were  seen  retreating  into  a  mine  in  the  bud  or 
into  the  bases  of  the  leaves,  which  were  also  no  9,2.—jietinia  /m^rana  scnd- 

.        _  .     „  ,       1 ,  ,  ■■   «  dor,  larva,  pupa,  adidt  and  work. 

nnned,  or,  not  infrequently,  they  dropped  from    —From  comstock. 

the  twig,  suspending  themselves  by  a  silken  thread.    The  bud  was  often 

so  hollowed  that  it  dropped  to  pieces  almost  at  a  touch. 

'*At  the  time  when  they  were  first  noticed  larvae  of  almost  all  sizes 
were  to  be  found.  Some  were  apparently  almost  full-grown,  while 
others  had  evidently  not  been  long  hatched.  The  nearly  full-grown 
specimens  measured  8™"»  (0.31  inch)  in  length.  The  first  pupa?  were 
obtained  early  in  June.  Most  of  the  larvne  transformed  within  the  bur- 
rows which  they  had  made,  first  spinning  more  or  less  of  a  silken  en- 
velope about  themselves.  Others,  however,  issued  from  their  mines, 
and  spun  rather  tough  grayish  cocoons  between  the  leaves.  The  pupa? 
were  short,  stout,  and  brown  in  color,  with  each  segment  furnished  dor- 
sally  with  two  serrated  lines,  one  consisting  of  large  and  the  other  of 
fine  teeth. 

''The  first  moths  issued  June  13,  the  pupjc  having  i)reviously  worked 
their  way,  by  means  of  the  spines  just  mentioned,  into  such  positions 
that  they  could  give  forth  the  moths  without  injury  to  the  latter,  and  a 
few  weeks  later  almost  every  shoot  had  one  or  more  of  the  emi)ty  pupa 
skins  protruding  from  it.  Specimens  of  the  moths  were  sent  to  Pro- 
fessor Fernald,  who  determined  them  as  identical  with  Mr.  Scudder's 
manuscript  species  Retinia  frmtrana.  In  August  Mr.  Scudder  gave  a 
short  account  of  this  insect  before  the  entomological  section  of  the 
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American  Association  for  the  Advancement  of  Science,  at  Saratoga. 
He  had  found  it  in  such  numbers  upon  the  island  of  Nantucket,  in  the 
young  trees  of  Finm  rigida  planted  there  some  years  ago  to  repair  the 
damage  done  by  burning  during  the  war  of  1812,  as  to  seriously  threaten 
the  success  of  the  experiment.  Mr.  Scudder  intends  publishing  an  ac- 
count of  the  workings  of  the  insect  in  that  locality  very  shortly. 

^^  In  the  latter  part  of  July  specimens  of  the  twigs  of  Finus  rigida  were 
received  from  Mr.  S.  H.  Gage,  of  Ithaca,  which  had  evidently  been 
infested  by  the  same  insect,  although  no  living  inhabitants  were  to  be 
found.  In  September  other  specimens  were  received  from  the  same 
gentleman,  and  this  time  pupje  and  one  larva  were  found.  According 
to  Mr.  Gage  the  insect  is  not  very  common  in  that  locality. 

<^In  the  latter  part  of  August  individuals  of  the  second  brood  were 
very  abundant  in  the  scrub-pine  in  the  vicinity  of  Washington.  As 
before,  they  were  found  in  almost  every  stage  of  growth,  and  the  dif- 
ference was  even  more  marked.  In  one  instance  five  larvae  of  greatly 
differing  sizes  were  found  in  one  shoot.  The  smaller  ones  were  boring 
into  the  bases  of  the  leaves,  and  the  larger  ones  into  the  twig  proper. 
The  largest  of  the  five  had  made  quite  a  long  channel  from  the  tip  of 
the  bud  down  into  the  heart  of  the  twig.  Pupae  were  also  found  at  this 
time,  which  did  not  give  forth  the  moth  until  late  in  the  winter. 

"The  usual  mode  of  hibernation  is  in  the  pupa  state.  A  thorough 
search  in  January  in  the  field  showed  only  pupae.  The  pupae  collected 
in  August  and  September  did  not  begin  to  give  forth  the  moths  in  the 
breeding  cages  before  early  January,  February,  and  Maroh,  and  were 
greatly  hastened  without  doubt  by  the  heat  of  the  room.  On  February 
15,  however,  a  few  tw  igs  were  collected,  from  one  of  which,  on  Febru- 
ary' 28,  a  full-grown  larva  had  emerged  and  was  found  crawling  about 
the  cage.    This  would  seem  to  indicate  occasional  larval  hibernation. 

"As  to  remedies,  the  only  one  which  I  can  suggest  at  present  is  that 
involving  the  somewhat  arduous  task  of  picking  oft'  the  infested  twigs 
in  early  winter  and  burning  them.  Whether  the  salvation  of  the  trees 
will  be  worth  this  labor  in  greatly  infested  regions  will  depend  entirely 
upon  their  value  to  those  interested. 

"As  Mr.  Scudder  has  prepared  descriptions  of  all  stages,  we  will  not 

trespass  upon  his  ground  by  appending  further  descriptions  than  we 

have  already  given.    Our  figure  will  assist  in  the  recognition  of  the 

species." 

65.  The  pitch-pine  ketinia. 

lietinia  rigidana  Fernald. 

Order  Lepidoptera  ;  family  ToRTRiciDiE. 

Inhabiting  terminal  shoots  of  Pinu8  rigida,  and  of  similar  habits  to  the  Frnstrating 
Ketinia,  a  gray,  brown,  or  blackish  larva  8"""  (^  inch)  in  length,  which  in  its  i)erfect 
form  becomes  a  small  moth  with  dingy  white  wings,  marked  with  dark  red  and  sil- 
very gray.     (Comstock.)  ' 

'<In  the  summer  and  fall  of  1879  Mr.  S.  H.  Gage,  of  Ithaca,  N.  Y.,  sent 
to  the  department  specimens  of  the  pitch-pine  containing  Tortiicid 
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larvae  and  pup®,  which  iu  their  work  resemble  Retinia  frustrana^  but 
differ  from  that  insect  iu  coloration  and  in  being  slightly  larger.  These 
developed  into  a  moth  intermediate  in  characters  between  E.frustrana 
and  R,  Gomstocklana^  and  which  has  been  described  by  Prof.  0.  H. 
Fernald  as  follows : 

The  moth. — Head  sordid  whit*,  with  a  yellowish  tinge;  front  and  palpi  inclining 
moi-e  to  ashy;  antenna)  brown,  annnlated  with  white;  thorax  above  very  light  gray, 
washed  with  dnll  ocherous,  deepening  to  a  coppery  tint  on  the  front  of  the  patagiie. 

Thorax  beneath,  abdomen  and  hind  wings  above  and  beneath,  and  fore  wings  be- 
neath light  gray,  with  a  silky  luster;  fringes  of  the  hind  wings  lighter,  with  a  line 
near  the  base  concolorous  with  the  wings. 

Fore  wings  above  sordid  white,  with  a  basal  patch  occupying  the  basal  fourth  of 
the  wing,  composed  of  about  four  irregular  cross-streaks  of  dark  red,  alternating 
with  similar  streaks  of  silvery  gray,  the  outer  red  streak  sending  out  a  tooth  on  the 
fold.  The  light  space  following  the  basal  patch  has  several  small  gray  costal  spots, 
from  which  light  ocherous 'streaks  extend  across  the  wing.  A  dark-red  band  extends 
across  the  wing  beyond  the  middle,  divided  on  the  costa  by  a  geminate  white  spot, 
Below  the  cell  the  basal  half  of  the  red  band  is  ueplacod  by  stripes  of  light  ocher- 
yellow  and  silver-white;  the  remaining  portion  of  the  red  baud  below  the  cell  is 
curved  outwardly,  making  this  part  convex  on  the  outside  and  concave  on  the  side 
towards  the  base. 

The  apical  portion  of  the  wing  is  dark  red,  changing  to  bright  ocher-yellow  in- 
wardly, and  towards  the  anal  angle  divided  by  a  subterminal  geminate  broken  line 
of  silvery  scales,  extending  from  the  costa  to  the  anal  angle. 

Fringe  reddish-purple.  The  costa  from  the  basal  patch  to  the  terminal  band  is 
marked  with  geminate  white  spots,  alternating  with  gray. 

Posterior  femora  and  tibias  very  light  silky  gray;  fore  and  middle  femora  and  tibite 
gray,  with  coppery  reflections,  the  tibiae  banded  with  white.  All  the  tarsi  gray,  with 
whitish  tips. 

Expanse. — Female,  18""".  HdbitaU — Ithaca,  N.  Y.  Described  from  two  females^ 
one  in  the  collection  of  the  Department  of  Agriculture,  the  other  in  ray  collection." 

AFFECTINa  THE  LEAVES. 

QQ.  Abbot's  white  pixe  saw-fly. 

Lophyru8  ahhoili  Leach. 

Order  Hymexoptera;  family  Textiiredixid.e. 

From  mid-summer  until  October,  and  sometimes  as  late  as  November,  clustering  en 
the  twigs  and  smaller  branches  of  the  white  pine,  soft,  smooth-bodied,  yellowish-whire 
worms  about  an  inch  long,  with  three,  and  posteriorly  four,  longitudinal  rows  of 
large  black  dorsal  spots ;  late  in  the  autumn  transforming  in  tough  brown  pod-like 
cocoons  attached  to  the  twigs,  within  which  they  hybernate,  changing  to  pup®  (in 
-Illinois)  about  the  middle  of  May,  the  4- winged  fly  with  broad  pectinated  antenna* 
appearing  about  the  first  of  June.    (Riley.) 

By  far  the  most  destructive  insects  to  the  foliage  of  the  pine  and  fir 
are  the  dilferent  species  of  false-caterpillar  or  larvae  of  the  pine  saw-fly  or 
Z/ophynis.  When  present  at  all  these  larvte  exist  in  colonies,  keeping 
together  until  they  are  ready  to  undergo  the  chrysalis  state ;  and  after 
stripping  the  leaves  of  one  twig  or  small  branch  pass  on  to  adjoining 
twigs  until  a  large  branch  or  nearly  one  side  of  a  tree  will  be  denuded 
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of  leaves.  Such  effects  we  have  often  seen  in  isolated  pitch-pine  trees 
in  the  woods  of  Maine.  Still  more  destructive  are  these  larvae  to  plan- 
tations of  young  pines  on  Cape  Cod,  where,  if  not  prevented,  they  may 
strip  tree  after  tree  of  a  young  growth  of  seedling  pines.  Moreover, 
an  allied  species  (Z.  lecontei)  is  annoying  to  the  ornamental  Austrian 
pines  and  Scotch  firs  on  lawns  and  in  shrubberies,  so  that  we  have 

placed  these  insects  near  the 
head  of  those  destructive  to 
the  leaves  of  coniferous  trees. 
Mr.  W.  C.  Fish  writes  me 
that  worms  which  I  have  iden- 
tified as  being  of  this  species 
do  ''much  mischief  among  the 
pines  on  Cape  Cod.  These 
pines  are  small,  having  been 
growing  but  from  six  to  twelve 
years  from  seed  planted  by 
the  farmers  in  order  to  renew 

Fig.  83.— Abbot's  white  pine  saw  flv ;  1,  female>,  enlarged;   .,  ^  ^^.i  ^„  i.v»^:„  »v^,x«w>«  l^,..l^ 
2  and  3.  puna,  enlarged;  4,  lar4,  natnral  size;  sf  co-  the  SOll  OU  their  pOOrCr  laudS. 

ITrerRiiey    '"''^''"^"'^'^''"^^"'^^"^^^  acrcsof  thcsc    smaU 

pines  are  (1868)  being  destroyed  by  this  insect.  Their  habits  are  very 
similar  to  those  of  the  fir  saw-fly,  Lophynis  dbietis  of  Harris,  4:hough 
they  are  more  gregarious  than  he  describes  that  species  to  be.  They 
eat  the  needles  down  to  their  insertion,  thus  stripping  one  twig  after 
another.  The  larviB  spin  their  cocoons  among  the  leaves,  and  the  flies 
appeared  about  the  middle  of  August.  Out  of  thirty-one  individuals 
but  one  was  a  male." 

Professor  Kiley,  in  his  Ninth  Report,  states  that  this  saw-fly  in  its 
larval  state  is  destructive  in  Indiana,  Illinois,  and  Wisconsin.  He 
states  that  the  perfect  insects  are  quite  irregular  in  coming  out  of  the 
ground,  many  of  them  issuing  in  May,  but  others  not  until  toward  the 
end  of  summer.  "On  opening  cocoons  that  had  passed  the  winter  I 
have  found  many  yet  containing  the  larva  the  latter  part  of  June,  while 
others  of  the  same  brood  had  become  flies  six  weeks  before.  *  ♦  ♦ 
In  ovipositing  tlie  female  saws  beneath  the  epidermis  on  one  of  the  flat 
sides  of  the  leaflets,  and  pushes  into  the  slit  an  Qgg^  which  is  whitish, 
ovoid  .08""'^  long,  on  an  average.  As  the  ^gg  swells  it  forms  a  con- 
spicuous bulging  of  the  epidermis,  and  the  mouth  of  the  slit  opens  and 
exposes  more  and  more  a  portion  of  the  bgg."  It  is  preyed  upon  by  an 
ichneumon  fly  {Limtierialophyri  Riley). 

Larva. — Average  length  0.80  iucb,  thougb  many  will  measure  an  inch.  A  soft, 
(ling.\v white  worm,  having  often  a  greenish  or  hluish  line  superiorly.  On  aU  joints 
but  the  first,  which  is  entii-ely  white,  two  oblong  square  black  spots  along  the  back, 
and  another  somewhat  rounder  spot  each  side ;  these  become  somewhat  diflTused  on 
the  tliree  latter  joints,  forming  on  the  hist  a  single  black  patch.  Three  black  thoracic 
legs ;  fourteen  abdominal  and  two  caudal  prolegs.  Thoracic  joints  largest ;  the  three 
last  smallest  and  tapering.     Some  are  marked  very  regularly,  while  in  others  the  white 
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space  on  the  back  between  the  spots  on  segments  5,  6,  7,  and  8,  is  mneh  wider  than 
between  the  others.  This  is  probably  a  sexual  difference,  since  those  thus  marked 
are  shorter,  thicker,  and  of  a  j'ellower  white  than  those  regularly  marked.  After 
each  change  of  skin  the  head  is  at  first  white  like  the  rest  of  the  body,  with  the  usual 
eye-spots  black.    No  markings  while  young. 

67.  The  fir  saw-fly. 

Lophyrus  ahieiis  Harris.   ^ 

Defoliating  the  leaves  of  the  fir,  spruce,  as  well  as  the  pitch-pine,  larvte  similar  to 
the  foregoing,  the  flies  appearing  late  in  July  and  also  early  in  May.     (Harris.) 

The  following  accouut  of  the  fir  saw-fly  is  taken  from  narris's  Treatise: 
^Tor  some  years  past  many  of  the  fir  trees,  cultivated  for  ornament,  in 
this  vicinity,  have  been  attacked  by  swarms  of  false-caterpillars,  and, 
in  some  instances  that  have  fallen  under  my  notice,  have  been  nearly 
stripped  of  their  leaves  every  summer,  and  in  consequence  thereof  have 
been  checked  in  their  growth,  and  now  seem  to  be  in  a  sickly  condition. 
My  specimens  of  this  kind  of  saw-fly,  which  were  raised  from  the  cater- 
pillars in  the  summer  of  1838,  came  out  of  their  cocoons  towards  the 
end  of  July  in  the  same  year;  but  I  have  also  found  them  on  pines  and 
firs  early  in  May." 

To  this  account  Dr.  Fitch  makes  the  following  comments : 

*'  I  suspect  Dr.  Harris's  observations  upon  this  species  were  not  full, 
and  that  like  the  analogous  saw-fly  which  we  have  noticed  on  the  pine, 
Xo.  273,  there  are  two  generations  of  this  species  annually ;  for  we  are 
informed  that  the  perfect  insect  appears  in  May,  producing  a  crop  of 
worms  in  June  and  July,  from  the  cocoons  of  which  the  perfect  insect 
come  out  the  last  of  the  latter  month.  But  Dr.  Harris  supposes  that 
most  of  these  cocoons  remain  unhatched  through  all  the  hot  weather  of 
August  and  September  and  the  winter  succeeding,  to  give  out  the  flies 
which  appear  in  May.  It  is  much  more  probable,  however,  that  the 
flies  all  come  out  of  their  cocoons  about  the  beginning  of  August,  and 
like  the  species  we  have  seen  on  the  pines,  produce  another  brood  of 
worms  in  autumn,  which  has  escaped  the  notice  of  Dr.  Harris;  and  it 
is  these  which  lie  in  their  cocoons  through  the  winter  and  give  out  the 
flies  which  are  met  with  in  May." 

The  male  saw-fly  is  smaller  than  the  female,  with  broadly  pectinated  antennae,  and 
is  i  inch  in  length ;  body  black  above  and  brown  beneath,  legs  dirty  leather-yellow 
color. 

The  female  is  about  three-tenths  of  an  inch  long;  body  yellowish  brown  above, 
with  a  short  blackish  stripe  on  each  side  of  the  middle  of  the  thorax ;  body  beneath 
and  legs  paler,  of  a  dirty  leather-yellow  color:  antennje  short,  tapering  to  a  point 
consisting  of  19  joints,  and  toothed  on  one  side  like  a  saw.     (Harris.) 

68.  Le  Contf/s  saw-fly. 
Lophyrus  Lecontei  Fitch. 

Clusters  of  dirty  yellowish,  black-spotted  false  caterpillars  on  the  outer  branches  of 
ornamental  pines  and  tirs  on  lawns,  stripi>ing  the  leaves  and  distiguring  the  shrubs. 

Dr.  Fitch  described  under  the  above  name  this  saw-fly,  but  did  not 

rear  it  from  the  larva,  though  inferring  that  it  was  tl|^  PzeJt^^Dt^Tli? 


198         INSECTS    IXJUUIOUS    TO    FOREST    AND    SHADE    TREES. 

false  caterpillars,  of  which  he  foaud  two  broods  on  **  pines,  particularly 
those  set  in  oar  yards  for  ornaments,  stripping  the  limbs  which  they 
invade  of  their  leaves."'  He  further  says,  "  When  nearly  mature  these 
worms  are  so  large  that  the  end  of  a  single  leaf  of  the  pine  probably 
furnishes  them  a  very  insufficient  mouthful,  hence  two  worms  often  unite, 
standing  face  to  face,  and  thus  hold  the  five  leaves  which  grow  from 
each  sheath  on  the  white  pine  pressed  together  in  a  bundle  as  they  eat 
tkem,  commencing  at  the  tip  and  gradually  stepping  backward  as  the 
leaves  become  shorter.  It  is  only  the  old  leaves  of  the  previous  year's 
growth  which  these  worms  consume,  never  touching  the  new  ones  at 
the  outer  end  of  the  limb;  hence  they  injure  the  tree  much  less  than 
they  would  were  they  to  strip  the  limbs  they  invade  of  the  whole  of 
their  foliage.  At  least  two  broods  of  these  worms  appear  annuallj^,  the 
one  in  July,  the  other  in  September  and  October,  the  latter  often  remain- 
ing on  the  trees  after  frosty  nights  have  occurred.  Having  finished 
feeding,  they  leave  the  tree  and  inclose  themselves  in  cocoons  under 
fallen  leaves  or  other  shelt<3r  on  the  surface  of  the  ground,  in  which  they 
remain  during  their  pupa  state." 

The  female. — Length,  0.38  inch  to  the  tip  of  the  abdomen  and  0.48  inch  to  the  end 
of  the  wings.  It  may  at  once  be  distinguished  from  all  our  other  described  species  by 
the  joints  of  its  antennae,  which  are  21  in  number.  It  is  shining  dull,  tawny  yellow, 
with  the  antennje  black,  and  also  the  abdomen  and  base  of  the  thorax.  The  under 
side  is  paler  yellow,  with  two  broad  black  stripes  on  the  abdomen.  The  wings  are 
smoky  hyaline,  their  veins  black.     Captured  the  middle  of  May.     (Fitch.) 

lliley  states  that  this  saw-fly  has  been  found  feeding  on  the  Scotch  and 
Austrian  pines  in  !N^ew  Jersey.  The  larva  he  describes  as  an  inch  long, 
dirty  or  yellowish  white,  with  dorsal  black  marks  wider  before  than 
behind,  and  usually  broken  traasversely  in  the  full-grown  individuals. 
They  are  further  apart  than  in  L,  abbotii.  The  lateral  spots  are  some- 
what square,  with  an  additional  row  of  smaller  black  marks  below  them, 
and  the  last  segment  is  entirely  black  above. 

The  autennte  of  the  male  fly  are  twenty-one-jointed,  and  have  on  one 
side  seventeen  large  and  on  the  other  seventeen  small  branches,  there 
being  eighteen  on  one  side  and  fifteen  on  the  other  in  L.  aiboUi,  The 
female  rhay  at  once  be  distinguished  from  L,  abbotii  by  her  abdomen 
being  jet  black  above,  with  a  small  brown  patch  at  the  end  and  a  trans- 
verse line  of  the  same  color  just  below  the  thorax. 

Besides  the  species  of  Lophynis  above  mentioned  there  are  four  other 
species  of  this  genus,  which  probably  live  on  coniferous  trees,  and  also 
the  following  species  known  to  infest  the  pine. — Lophyrm  pinetum  Nor- 
ton (female,  with  19  anteunal  joints,  on  pine,  Norton  in  Packard's  Guide, 
p.  226). 

Remedy. — These  saw-flies,  living  as  they  do  in  societies  in  large  masses 
of  coarse  castings  like  sawdust,  are  easily  detected  by  the  eye,  and  can 
readily  be  removed  by  hand,  especially  in  the  case  of  ornamental  shrubs. 
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69.  Tjik  pitch-pine  saw-fly. 

Lophynts  pini-r'ujiduc  Nortou. 

With  the  geuenil  habits  and  appearance  of  the  preceding  species,  but  so  far  as  yet 
known  confined  to  the  pitch-pine. 

This  saw-fly  was  described  by  Mr.  Norton  in  our  "Guide  to  the  Study 
of  Insects."  The  larv^B  are  allied  to  those  of  Lophyrm  ahietis,  and  during 
one  summer  ravaged  the  young  pitch-pines,  which  had  been  raised  from 
the  seed  on  a  plantation  at  Eastham,  Mass.,  on  Cape  Cod.  The  female 
lays  her  eggs  singly  in  one  side  of  a  "  needle"  of  the  pine,  though  some- 
times an  egg  is  inserted  on  each  side  of  the  leaf. 

Female, — Length,  0.30 5  expanse  of  wings,  0.65  of  an  inch;  autenme 
17-jointcd,  short,  brown;  color  luteous  brown,  with  a  black  line  joining 
the  ocelli ;  a  black  stripe  down  each  of  the  lobes  of  the  thorax  above 
and  the  sutures  behind ;  body  paler  beneath;  the  trochanters  and  base 
of  the  tibiae  waxen;  claws  with  an  inner  tooth  near  the  middle;  wings 
very  slightly  clouded ;  cross  nervure  of  the  lanceolate  cell  straight. 

^[al€, — Length,  0.25;  expanse  of  wings,  0.55  of  an  inch;  antennse 
fifteen-jointed,  black,  quite  short,  with  twelve  branches  on  each  side, 
those  at  the  base  nearly  as  long  as  the  sixth  and  seventh;  apical  joint 
simple,  enlarged  at  base;  color  of  insect  black,  with  the  abdomen  at 
apex  and  beneath  yellow-brown;  legs  the  same  color  at  base;  below  the 
knees  whitish.  The  male  looks  precisely  like  that  of  L,  ahietisy  but  the 
form  of  the  antennae  is  different,  being  much  shorter.  The  female  looks 
much  like  L,  abdominaUs  Say,  taken  on  the  pine  near  New  York.  (Nor- 
ton.) 

Mr.  W.  C.  Fish  wrote  me  some  years  ago  from  Eastham,  Mass.,  as 
follows  regarding  this  insect  and  the  attacks  upon  it  by  the  white- winged 
crossbill :  "  In  the  fall  of  1868  there  was  a  second  brood  of  the  larvje  of 
Lophynts pini-rigidw  Norton.  On  the  16th  of  September  I  noticed  a  few 
nearly  grown,  but  the  greater  part  of  those  seen  at  that  flate  were  very 
small.  On  the  15th  of  October  I  noticed  large  flocks  of  the  white* 
winged  crossbill  hovering  over  and  alighting  upon  the  young  pines  that 
were  infested  with  these  Jarvje.  There  were  certainly  three  or  four  hun- 
dred birds  in  some  of  these  flocks.  I  soon  learned  that  they  were  feed- 
ing upon  the  larvae,  as  I  had  many  opportunities  to  watch  them  while 
feeding  among  the  trees.  I  also  took  numbers  of  the  larvae  from  the 
stomachs  of  several  individuals  that  I  shot. 

I  had  one  in  confinement  several  days,  feeding  it  with  these  larvae. 
Those  out  of  doors  seemed  to  discard  the  head  and  harder  legs  of  the 
larvae,  but  the  one  in  confinement  swallowed  the  insect  entire.  These 
birds  were  abundant  through  November  and  December,  and  more  or 
less  common  all  winter.  Some  of  tlie  larvie  were  found  quite  late  in 
November  after  we  had  experienced  severe  freezing  weather.  I  saw 
them  frozen  stiff*  several  times. 

On  the  27th  of  November,  I  took  several  into  the  house,  where  they 
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spun  their  cocoons  and  the  saw-flies  came  out  the  next  spring.  So  well 
did  the  crossbills  do  their  work  that  the  Lophyrns  was  rare  the  next 
summer  (1869).  If  this  wholesale  destruction  of^the  larvae  had  not 
occurred,  there  would  have  been  acres  of  young  pines  destroyed. 

"  I  did  not  meet  with  the  red  crossbill  until  January,  when  I  met  a  flock 
at  Sandwich;  in  February  I  met  a  flock  here  (Eastham).  Neither  of 
these  birds  are  common  visitors  to  the  Cape.  I  have  not  known  of  any 
visiting  us  the  past  winter.  I  never  met  with  one  until  1868,  but  resi- 
dents of  Eastham  informed  me  that  the  white- winged  species  was  with 
them  in  the  fall  of  1867.  An  old  lady  in  East  Falmouth  informed  me 
that  a  number  of  years  ago  they  visited  her  orchard  and  damaged  her 
apples  by  cutting  them  off  to  get  the  seeds." 

70.  The  lyda  saw-fly. 

lufesting  tlio  Austrian  pine,  tying  the  needles  together  with  a  silken  web  filled  with 
castings,  forming  a  mass  about  six  inehes  in  diameter,  with  the  needles  of  the  pine 
scattered  through  the  mass,  the  leaves  being  separated  by  the  false-cateq)illars  from 
the  branch. 

We  have  noticed  this  false-caterpillar  on  but  a  single  occasion,  and 
then  failed  to  rear  the  worms  to  the  winged  state.  The  following  ac- 
count is  taken  from  our  article  entitled  "  Injurious  Insects,  New  and 
Little  Elnown,''  in  the  Report  of  the  Massachusetts  Board  of  Agricid- 
ture  for  1870 : 

Late  in  September  of  1869  Dr.  William  Mack,  of  Salem,  Mass.,  brought 

into  the  museum  of  the  Peabody  Academy  of  Science,  some  singular 

false-caterpillars  which  had    assembled  on   a 

single  branch  of  an  Austrian  pine,  on  his  place, 

and  had  tied  the  needles  together  with  a  fine 

silken  web  filled  with  castings,  forming  a  mass 

of  castings  about  six  inches  in  diameter,  with 

the  needles  of  the  pine  among  them,  the  heaves 

being  separated  by  the  larvae  from  the  branch. 

The  larva  is  that  of  a  species  of  Lyda,  and 

while  doing  little  injury  to  the  tree,  so  far  as 

known,  yet  merits  a  short  description.      Dr. 

Eatzburg  figures  a  similar  species  in  his  work 

on  forest  insects,   and  states  that  the   Lyda 

vampeHtrxs  of  Europe,   to  which   our    species 

Fig.  84.— Lyda  saw  riy  larva  on  sceius  closcly  alHcd,  is  sporadic  iu  its  attacks 

^^^^-^^^^^^--^^i^^'-'^^--^  on  the  pine  and  never  proves  very  destructive. 

The  larva. — The  body  is  cylindrical,  a  little  tlatteucd,  ami  thickest  in  the  middle, 
with  small  thoracic  slender  lej^s,  which  are  not  used  much  in  walkiuj;,  the  lar\-a 
wriggling  along  when  placed  on  a  smooth  surface.  The  head  is  pale  reddish  with  a 
black  spot  between  the  antennie ;  the  prothorax  is  black  above  and  the  body  reddish 
olive-green,  with  a  rather  broad  purplish  line  along  the  middle  of  the  back.  There 
are  no  abdominal  legs,  and  the  end  of  the  body  is  somewhat  flattened,  with  a  black 
round  spot  on  each  side  of  the  anal  plate;  beneath  is  a  broad  transverse  iuL-i.^^ion. . 

Digitized  by  VjOiJ^^lC 


INSECTS    INJURIOUS    TO    THE    PINE.  201 

Below,  and  arising  from  each  side,  is  a  long,  corneous,  three-jointed,  slender  out- 
stretched appendage  of  the  size  and  form  of  the  antennee.  The  under  side  of  the 
hody  is  mottled  with  greenish  and  reddish  as  above,  with  a  reddish  medium  line.  On 
the  side  of  the  thorax  are  two  rows  of  dots,  and  two  rows  along  the  middle  on  the 
ventral  side  of  the  three  thoracic  wings. 

71.  The  pine  thecla. 

Thecla  niphon  (Hiibner). 

Order  Lepidoptera  ;  family  Papilionid.e. 

Feeding  upon  the  leaves  in  summer,  a  flattened  oval  worm,  0.75  lobg  when  full 
grown,  of  the  same  deep  green  color  as  the  leaves,  with  a  light  yellow  stripe  along 
the  middle  of  its  back  and  a  white  one  on  each  side,  and  a  brown  head ;  changing  to 
a  s*hort  thick  grayish  pupa  with  two  rows  of  small  blackish  spots,  and  outside  of  these 
a  row  of  more  conspicuous  rust-red  ones,  which  is  attached  by  its  tail  and  by  a  thread 
around  its  middle  in  form  of  a  loop ;  giving  out  a  smallish  butterfly  which  comes 
abroad  in  April  and  the  fore  part  of  May ;  1.00  to  1.15  in  width  across  its  wings,  which 
are  of  a  dusty  rust  color  and  without  spots  above,  paler  grayish  beneath,  the  fore 
ones  with  a  dislocated  black  band  beyond  the  middle,  edged  on  its  hind  side  with 
snow  white,  and  beyond  this  a  row  of  black  crescents,  each  with  a  white  spot  in  its 
concavity,  and  the  hind  wings  similarly  but  more  complexly  variegated.     (Fitch.) 

Boisduval  says,  "  This  insect  lives  in  Georgia  and  Florida,  on  several 
species  of  pine,  and  is  very  rare  and  seldom  seen  in  collections."  It, 
however,  is  a  common  species  in  the  State  of  New  York,  in  all  our  for- 
ests where  pine  trees  abouiul,  coming  out  with  tbe  first  warm  days  of 
spring,  before  collectors  are  much  abroad  in  search  of  insects,  and  con- 
tinuing but  a  short  time.     (Fitcli.) 

72.  The  southerx  pixe  hawk-motji. 

EUcma  coniferarum  (Smith). 

Order  Lepidoptera  ;  family  Sphixgid.e. 

Feeding  on  the  pine  in  the  Gulf  States,  a  caterpillar  with  a  short  caudal  spine,  the 
body  checkered  with  brown  and  white  spots,  with  a  dorsal  whitish  line;  entering  the 
earth  to  transform  into  a  small  gray  s[)hinx  moth,  closely  resembling  the  two  follow- 
ing northern  species.     (Harris.) 

I'X  Harris'  pixe  hawk-motu. 

EUerna  harrmi  Clemens. 

A  grass-green  caterpillar  with  no  caudal  horn,  but  a  caudal  plate  granulated  and 
edged  with  white,  with  yellow  subdorsal  and  lateral  bands,  and  a  white  stripe  bor- 
dering the  stigmata ;  becoming  fully  bred  and  leaving  the  white  pine  about  the  mid- 
dle of  September,  the  pupa  subterranean,  and  the  moth  appearing  about  tbe  middle 
of  June  in  New  York.     (Lintner.) 

The  difterent  pine  hawk-moths  are  of  little  economic  importance,  as 
they  are  of  great  rarity  both  in  the  caterpillar  and  moth  states ;  but 
from  a  scientific  point  of  view  these  moths  possess  much  interest. 

Larva. — 2  inches  long,  .23  inch   broad.      Subcylindrical,   tapering  slightly  aute- 
.riorly,  and  the  last  two  segments  quite  tapering.     Head,  size  of  first  segment,  «:ranu- 
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latetl,  flattened  anteriorly,  subtriaugular,  with  an  impressed  medial  line,  and  straight 
yellow  lateral  lines  terminating  at  the  apex  in  two  black  granulations,  and  bordered 
interiorly  above  with  black.  Body  grass-green.  Subdorsal  and  lateral  bands  yellow. 
Substigniatal  stripe  bordering  the  stigmata,  white,  enlarged  on  the  central  portions 
of  the  segments.  Between  the  subdorsal  and  substigmatal  stripes,  on  the  fourth  and 
fifth  segments  veutrally,  and  exteriorly  to  the  legs  and  prologs,  dotted  on  the  seg- 
ments with  paler  green  or  yellow.  On  the  vascular  line  a  series  of  crimson  spots  oa 
the  front  of  the  segment,  beginning  usaally  on  the  fourth,  the  first  small,  sometinies 
double,  the  anterior  ones  triangular  or  lozenge-shape,  regularly  increasing  in  size  and 
extending  over  more  of  the  segment,  the  posterior  ones  quadrangular,  and  uniting  on 
the  last  two  segments  in  a  stripe.  A  ventral  stripe  of  rose  color,  beginning  at  the 
third  pair  of  legs,  widening  as  it  proceeds,  and  embracing  the  prologs.  No  caa4al 
horn.  Caudal  shield  granulated  and  edged  with  white.  (Lintner,  Proc.  Ent.  Soc, 
Phil.,  iii,  669.) 

Pupa, — Chestnut-brown,  with  a  rough,  not  produced  head-case.  Tongne-case 
buried,  parting  tlie  leg-cases,  but  terminating  just  before  reaching  the  tips  of  th© 
'  wing-cases.  Incisures  rounded.  Posterior  segments  tapering.  Stigmata  black,  ter- 
minal spine  black,  contracted  at  base,  minutely  bifid.  Length,. 95-1. 10  inch.  (Lint- 
ner.) 

74.  The  checkered  pine  sphinx  caterpillar. 

EUema  pinetim  Lintner. 

A  caterpillar  like  the  fore'goiug,  but  with  a  dorsal  row  of  squares,  and  transforming 
to  a  moth  which  is  readily  distinguished  from  EUema  harrisii  by  the  darker  ground- 
color of  its  wIngH,  the  absence  of  the  gray  shades,  and  its  much  less  distinct  markings. 
(Lintner.) 

Mr.  Lititiier,  in  his  Entomological  Contributions  contained  in  the  23d 
lleport  of  the  New  York  State  Cabinet,  describes  the  male  and  female 
of  this  pine  sphinx,  and  also  describes  the  larva  as  follows: 

Larva, — Length  two  inches.  Color  grass  green.  Head  subtriangular, 
green,  bordered  with  bright  yellow,  within  which,  at  the  apex,  is  a  A 
of  black.  Body  subcylindrical,  tapering  at  the  extremities,  and  with- 
out a  caudal  horn.  Dorsally,  a  reddish-brown  line  interrupted  on  the 
hinder  portion  of  each  segment  by  a  square  of  green  traversed  by  diag- 
onal lines;  a  subdorsal  yellow  line  borders  the  above;  lateral  stripe 
yellow ;  substigmatal  stripe  white,  interrupted  at  the  sutures  by  light 
green ;  ventral  stripe  and  prolegs  rose-red.  Feeds  on  the  white  pine,  and 
matures  about  the  middle  of  September,  when  it  enters  the  ground  and 
forms  a  cell,  where  it  becomes  a  chrysalis. 

75.    TUE   LARGK   SPINEY  CATERriLLAU. 

Eacle8  imperlalia  (Drury). 

Order  LEriDOPTKKAj  family  Bombycid.e. 

Among  the  leaves  of  the  white  pine  in  the  Northern  States,  late  in  August  and 
through  September,  a  large,  thick,  pale-green  caterpillar  between  three  and  four  inches 
long,  with  the  head  and  legs  pale  orange,  with  six  thorny,  yellow  knobs  behind  the 
head;  pupating  in  the  ground  and  changing  late  in  June  to  a  large,  handsome,  yellow 
moth,  speckled  with  brown,  and  with  a  very  light  purple-brown  band  across  the 
outer  margin  of  each  wing. 
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The  transformations  of  this  moth  were  first  described  by  Harris,  but 
the  earlier  stages  have  more  recently  been  fully  described  by  Mr.  Lintner? 
in  his  Entomological  Contributions,  No.  II.  Though  usually  feeding  on 
the  white  pine  in  the  New  England  States,  where  we  have  seen  it  in  the 
breeding-cages  of  entomological  friends,  it  also  feeds  on  the  oak,  button- 
wood,  etc.,  and  will  eat  the  leaves  of  the  chestnut.  It  is  too  rare  to  be 
of  any  economical  importance,  but  will  always  attract  the  attention  of 
lovers  of  fine,  rare  insects.  The  moth  lays  its  eggs  late  in  June,  hatch- 
ing in  about  a  week  or  ten  days ;  the  larva,  according  to  Lintner,  molting 
at  least  four,  if  not  five  times. 

Larva. — Three  or  four  inches  long  and  more  than  half  an  inch  in  diameter,  and  for 
the  most  part  of  a  green  color,  slightly  tinged  with  red  on  the  hack,  hut  many  of  them 
become  more  or  less  tanned  or  swarthy,  and  are  sometimes  found  entirely  brown.  There 
are  a  few  very  short  liairs  thinly  scattered  over  the  body  ;  the  head  and  the  legs  are 
pale  orange  colored ;  the  oval  spiracles  are  large  and  white,  encircled  with  green;  on 
each  of  the  rings,  except  the  iirst,  there  are  six  thorny  knobs  or  hard  and  pointed 
warts  of  a  yellow  color,  covered  with  short  black  prickles ;  the  two  uppermost  of  these 
warts  on  the  top  of  the  second  and  of  the  third  rings  are  a  quarter  of  an  inch  or 
more  in  length,  curved  backwards  like  horns,  and  are  of  a  deeper  yellow  color  than 
the  rest:  the  three  triangular  pieces  on  the  posterior  extremity  of  the  body  are  brown, 
with  yellow  margins,  and  are  covered  with  raised  orange-colored  dots.     (Harris.) 

The  pupa. — Subterranean,  not  contained  in  a  cocoon,  about  two  inches  long,  of  a 
dark  chestnut-brown  color,  rough,  with  little  elevated  points,  especially  in  front;  the 
end  of  the  body  with  a  long  forked  8pine,,and  surrounded,  on  each  ring,  with  a  notched 
ridge,  the  little  teeth  of  which  point  towards  the  tail.  Three  of  the  grooves  or  incis- 
ions between  the  rings  are  very  deep,  thus  allowing  a  great  extent  of  motion  to  the 
joints,  and  these,  with  the  notched  ridges  and  the  long  spine  at  the  end  of  the  body, 
enable  the  chrysalis  to  work  its  way  upward  in  the  earth,  above  the  surface  of  which 
it  pushes  the  fore  part  of  its  body  just  before  the  moth  makes  its  escape.     (Harris.) 

The  nwth  is  ocher-yellow,  spotted  with  purple-brown,  with  a  large  patch  at  the  base, 
a  small  round  spot  near  the  middle,  and  a  broad,  wavy,  light  purple-brown  band 
toward  the  outer  edge  of  each  wing;  in  the  males  there  is  another  purple-brown  spot 
covering  nearly  the  whole  of  the  out^r  hind  margin  of  the  fore  wings,  and  united  to 
the  band  near  that  part ;  the  boay  is  yellow,  washed  with  purple-brown  along  the 
back.     It  expands  from  four  and  a  half  to  over  five  inches.     (Harris.) 

7G.  Cithironia  sepukralis  Cirote  and  Robinson. 

Closely  allied  to  0.  regaUs  is  the  above  named  species,  whose  cater- 
l^illar  feeds  on  the  pine.  It  is  closely  allied  to  the  larva  of  G.  regalisj  but 
the  horns  on  the  three  thoracic  segments  are  paler,  slenderer,  and  uni- 
colorous,  ''the  lower  lateral  pair  on  the  third  and  fourth  segments  appa- 
rently greatly  reduced;  the  specimens  not  being  quite  perfect  prevents 
certain  accuracy  as  to  this  latter  statement."  (Grote.)  It  is  possible 
that  this  will  be  found  to  be  a  variety  of  (7.  regalis. 

77.   THK    WHITE   PINK   TUFTED   CATERPILLAR. 

Platycerura  furcilla  Packard. 

Found  rarely  in  September  on  the  white  pine,  a  dull-red  caterpillar,  banded  with 
brighter  red;  a  white  lateral  line,  with  reddish  hairs  in  clusters,  and  on  the  1st,  3d,  4th, 
and  11th segments  two  long  pencils  of  red  hairs;  spinning  a  cocoon  among  fallen  leaves, 
the  gray  moth  appearing  about  the  middle  of  June.  ^-^  I 
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This  is  another  interestiug  caterpillar,  whose  history  has  been  traced 
by  Mr.  Lintner.  The  worm,  when  in  the  attitude  of  feeding,  with  its 
terminal  pair  of  legs  clasps  the  leaves  at  the  sheath,  and  extends  its 
body  along  a  leaf  until  it  commences  to  bend,  when,  by  detaching  suc- 
cessively the  first  and  following  pair  of  prolegs,  it  forces  the  leaf  through 
its  legs  until  its  tip  is  held  between  them.  The  caterpillars  spin  their 
cocoons  beneath  leaves  lying  in  the  bottom  of  the  breeding-cage,  the 
moth  emerging  June  12.  It  is  interesting  to  se^  that  this,  like  several 
other  caterpillars  of  the  pine  in  this  country  and  Europe,  are  colored 
red  like  the  pine  shoots,  and  are  thus  perfectly  protected  from  their 
enemies. 

The  caterpillar  \a  an  inch  and  five-eigbtbs  long.  Head  round,  of  about  tbe  diameter 
of  the  body,  red,  with  conspicuous  markings  upon  the  front  of  lighter  red,  somewhat 
in  the  form  of  a  script  x,  and  less  distinct  reticulations  of  the  same.  Body  presenting 
a  peculiarly  mottled  appearance  from  its  irregular  and  broken  stripes;  its  general 
color  dull  red;  on. each  segment  an  irregular  band  of  brighter  red;  a  whitish  vascular 
line  within  a  broken  gray  stripe;  a  better  defined  lateral  stripe  just  above  the  stig- 
mata, within  which,  on  each  segment  from  the  third  to  the  eighth  inclusive,  are  four 
black  depressed  spots  arranged  iu  a  right  angle,  the  upper  three  in  line,  the  largest  of 
which  rest^  on  the  crown  of  the -segment,  with  two  behind  it  and  one  before;  the  sub- 
stigmatal  fold  is  white  on  the  anterior  portion  of  each  segment  and  red  on  the  remain- 
der ;  rows  of  tubercles,  from  which  clusters  of  red  hairs  of  unequal  length  proceed, 
which,  on  the  anterior  segments,  incline  to  yellow;  on  the  1st,  2d,  4th,  and  11th  seg- 
ments each,  superiorly,  are  two  pencils  of  red  hairs,  nearly  i  inch  in  length,  darker 
at  the  tips,  and  slightly  feathered.  These  pencils  mmle  their  appearance  after  the  last 
molting.     Stigmata  encircled  with  brown.     Legs  red.     (Lintner.) 

The  moth  has,  compared  with  other  Notodontians,  rather  broad  triangular  fore  wings, 
rounded  hind  wings,  the  front  of  the  head  being  rather  broad  and  smooth,  while  the 
antenna?  are  rather  long  and  pectinated.  It  is  ash-white,  peppered  with  dark  scales: 
the  fore  wings  are  crossed  by  a  twice  angulated  basal  black  line,  and  near  the  inser- 
tion of  the  wing  is  a  black  spot.  A  second  straight  line  crosses  the  wing  just  before 
its  middle,  and  from  it  branches  at  nearly  right  angles  a  lino  which  becomes  straight 
above  the  second  median  nervule  and  parallel  to  the  inner  line,  thus  inclosing  a  large 
square  area  which  is  concolorous  with  the  rest  of  the  wing.  There  is  a  submarginal 
obscure  line  shacled  with  white  externally,  which  is  irregularly  zigzag,  and  runs 
down  more  than  usual  in  the  second  median  interspace  toward  the  margin  of  the  wing. 
Length  of  bodj',  .05  inch;  expanse  of  wings,  1.50 inches. 

73.  The  pine  parorgvia. 

Parorgyia  parallela  Grote  and  Robinson. 

Order  Lepidoptera;  family  Bombycid.e. 

Occasionally  found  feeding  during  June  and  also  in  October  on  the  pine,  a  caterjiillar 
tufted  like  the  vaporer  moth  (Orgyia  leucostigma)^  but  with  mouse-colored  feathen>d 
hairs;  thepencils  black;  cocooning  July  5and  the  moth  appearing  July  21.    (Lintner.) 

Tlie  following  account  of  this  not  common  insect  is  taken  from  Liiit- 
ner's  Entomological  Contribntions,  iii.  He  has  found  it  on* the  plum* 
and  on  one  occasion  (Sei)tembcr  24)  on  the  i)ine.  His  description  was 
based  on  specimens  reared  in  the  breeding-cage  from  eggs  laid  July  25 
in  confinement.    They  developed  fully  by  the  first  week  in  November, 
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wbeu  they  assumed  a  fixed  position  on  newly-spun  tbin  webs  a  little 
larger  in  extent  tban  tbeir  bodies,  on  whicb  tbey  went  into  their  winter 
rest. 

The  caterpillar  is  as  briefly  described  above.  The  moth,  when  at  rest, 
folds  its  wings  like  the  roof  of  a  house,  with  its  front  legs  extended, 
giving  it  an  attitude  like  Eudryas  grata. 

The  moth  (female)  is  a  large  thick-bodied  moth,  with  short,  broad 
wings  and  heavily  pectinated  antennae.  It  is  named  from  the  dark 
parallel  longitudinal  stiipes  on  the  upper  surface  of  the  fore  wings. 
The  fore  wings  are  pale  olive-ash,  much  clouded  with  brown  and  with 
scattered  dark  scales.  The  basal  half  of  the  front  edge  of  the  wing  is 
oliveash ;  the  median  vein  is  dark ;  below  a  broad  black  longitudinal 
stripe  runs  from  the  base  of  the  wing  out  towards  the  outer  edge.  The 
inner  median  line  is  dentate,  while  the  outer  is  distinct,  black  and 
scalloped.    Marginal  line  brown.    It  expands  2  inches.    (Grote  and 

Bob.) 

79.  The  yellow  bear. 

Spilosoma  virginica  Fabriciua. 

This  omnivorous  caterpillar  I  hav^e  found  feeding  on  the  pitch-pine 
the  first  of  September  in  Maine. 

80.  The  pine  measuring  worm. 

Paraphia  suhaiomaria  Guende. 

Order  Lepidoptera;  family  Piial.enid-e. 

Feeding;  on  tbe  pine,  a  brown  measuring  worm,  the  moth  appearing  Jane  24. 
(Sauutlers.) 

The  caterpillar  of  this  moth  is  not  known  farther  than  that  its  color  is 
brown. 

The  moth  is  a  delicate  species  with  deeply  serrated  and  angulated 
wings.  The  present  species  differs  from  the  others  of  the  genus  by  its 
whitish  color,  being  rarely  somewhat  ocherous,  while  the  base  and  outer 
edge  of  the  fore  wings  are  as  pale  as  the  middle  portion ;  the  under 
side  of  the  wings  are  rather  pale.    The  wings  expand  1.30-1.70  inches. 

81.  The  red  striped  pixe  measuring  worm. 

Cleora  pulchraria  Minot. 

Occurring  on  tbe  pine,  a  red  striped  measuring  worm,  cbanging  to  a  delicate 
wbitisb  motb  witb  full  rounded  wings.     (Saunders.) 

This  caterpillar  is  probably  another  instance  of  protective  mimicry, 
being  striped  with  red,  and  thus  assimilated,  probably  in  color,  to  the 
re<l  twigs  of  the  pine  among  which  it  feeds.  It,  like  the  foregoing,  has 
been  reared  by  Mr.  Saunders,  of  London,  Canada. 

The  pupa  is  ratber  tbick,  wbite,  witb  a  broad  ligbt-brown  band  along  tbe  l)ack,  be- 
coming widest  in  tbe  middle  of  tbe  body.  Tbere  is  also  a  narrow  brown  band  along 
tbe  side  of  tbe  body,  and  on  tbe  under  side  of  tbe  abdomen  are  four  longitudinal 
stripes  of  tbe  same  color.    Tbe  wings  are  slasbed  witb  ligbt  brown,  and  tbo  antennie 
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and  fore  lega  are  concolorous,  while  the  middle  and  hind  legs  are  white.     Length, 
0.44  inch. 

The  moth  has  unusually  hroad  transparent  wings,  which  are  white  or  pale  ash. 
Head  deep  yellow.  Fore  wings  crossed  by  two  black  lines,  the  inner  with  four 
scallops,  the  outer  line  sinuous,  scalloped,  with  a  great  curve  outward  between  the 
subcostal  aiid  the  third  median  venule.  Opposite  the  discal  dots  are  three  acute, 
smaller  scallops,  all  of  equal  size.  Fringe  whitish,  distinctly  checkered  with  black 
on  the  ends  of  the  venules.  Hind  wings  with  a  scalloped  outer  line,  often  obsolete 
toward  the  costal  edge,  varying  in  its  distance  from  the  outer  edge ;  beyond  this  line 
the  wing  is  darker  than  at  the  base.  Expanse  (»f  wings,  1.30  inche*^.  Its  range  as  far 
as  known  is  from  Maine  aud  Canada  to  the  Middle  States. 

r<2.  The  IO-lined  pine  span-worm. 

Order  Lepidoptera  ;  family  PHAL.KNin.E. 

Larva. — Body  f  inch  in  length,  dull  green,  darker  than  the  leaves;  body  very  slender; 
head  largo,  considerably  wider  than  the  body,  deeply  divided  by  the  median  line;  pale 
greenish  yellow.  Body  on  the  upper  side  with  ten  narrow  linear  wavy  dull  purplish  livid 
lines,  which  disappear  before  reaching  the  supra-anal  plate,  which  ispmall,  flattened, 
not  prominent ;  it  is  subtriangular  in  form,  the  apex  not  sharp.  Similar  purplish  liuea 
on  the  under  side  of  the  body.  Thoracic  and  first  pair  of  proplegs  purplish;  the  last 
pair  greenish.  This  though  not  a  strictly  mimetic  form,  is  sufficiently  so  to  escape 
ordinary  detection,  not  being  much  darker  than  the  leaves.  Observed,  August  17,  on 
leaves  of  the  pitch-pine  at  6runswick,  Me. 

83.  The  red  and  yellow^  striped  pine  span  worm. 

Feeding  in  September  on  the  leaves  of  the  pitch-pine,  a  stout  reddish  brown  meas- 
uring worm,  striped  with  straw-yellow;  the  moth  unknowTi. 

This  is  another  reddish  caterpillar  which  is  somewhat  assimilated  in 
color  to  tlie  pine  twigs  among  which  it  feeds.  Unfortunately  the  nioth 
is  unknown.  We  have  found  it  the  first  of  September,  at  Brunswick, 
Me.,  and  also  September  20,  at  Amherst,  Mass. 

The  caterpillar  is  thick-bodied  and  rather  short.  Head  large  aud  smooth,  not  tuber- 
culated  above,  but  swollen  somewhat  on  both  sides.  The  sides  of  the  body  are 
swollen,  and  there  is  a  lateral  tubercle  on  the  side  of  each  segment ;  the  anal  lateral 
plates  are  large  and  spreading ;  the  dorsal  anal  plate  large,  rounded  at  the  end,  and 
semi-elliptical  rather  than  rounded.  It  is  reddish  brown,  with  minute  straw-yellow 
lines;  a  pale  straw-yellow  median  dorsal  line  dilating  on  each  wing;  a  pair  of  dark 
brown  dots  on  the  hind  margin  of  each  segment;  on  the  sides  an  irregular  deep  yellow 
line.  Head  reildish,  dusted  with  yellow  and  dark  brown  speckles.  Length  not  cpiite 
.70  inch. 

84.  The  pine-needi.e  span  worm. 

Feeding  on  the  leaves,  a  snmll  measuring  worm,  closely  mimicking  the  form  of  a 
dead  red-pine  needle. 

This  is  the  most  striking  case  of  mimicry  we  have  seen  on  the  pine ; 
the  caterpillar,  as  it  stands  cmt  stiflK,  holding  on  to  the  twig  with  its  hind 
feet,  after  the  manner  of  measuring  or  span  worms,  would  easily  be 
mistaken  for  a  dead,  drj^,  red  pitch-pine  needle!  We  have  found  one 
specimen  on  the  pitch-pine  at  Brunswick,  Me.,  September  1.  On  the 
5th  it  made  a  slight  silken  white  cocoon  and  assumed  the  semi]>upa 
condition. 

The  catcrpUlar  is  slender  and  unusually  llattened,  tapering  more  than  is  common 
towards  each  end  of  the  body.    The  head  is  small  and  narrow,  but  rather  full.     The 
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color  and  form  of  the  body  is  surprisingly  like  a  dead  re<l  needle  of  the  tree ;  it 
could  readily  be  mistaken  for  it,  since  the  end  of  the  body  suddenly  tapers  like  the 
pine-needle  itself.     Color  rust  red,  a  darker  dorsal  line. 

85.  The  snout  motit  caterpillar. 

Order  Lepidoptera;  family  Pyralip.i-:. 

Larva. — Body  with  t^n  pairs  of  proplogs;  body  pale  green,  concolorous  with  the 
leaves  on  which  it  feeds;  hea<l  small,  much  narrower  than  the  body,  of  a  very  pale 
amber  color;  a  faint  dorsal  and  two  subdorsal  linear  pale  lines.  Lateral  ridge  pale 
yellow.  Each  segment  above  with  four  black  minute  papilhe  arranged  in  a  trapezoid, 
and  two  on  the  side.  All  the  legs  concolorous  with  the  body.  Occurred  August  17, 
on  pitch-pine  at  Brunswick,  Mje. 

S6.  Auother  span  worm,  living  on  the  moss  on  pine  trees,  and  found 
alive  in  Cambridge,  Mass.,  in  January,  by  Mr.  Hill,  is  closely  assimi- 
lated in  color  to  the  moss  itself.  Also  we  have  found  a  handsome  noctuid 
caterpillar  (87)  on  the  pitch-pine  at  Salem,  Mass.,  which  is  red,  marked 
with  yellow,  and  would  be  readily  overlooked  from  its  mimicry  of  the 
red  twigs  of  the  pine.  It  may  be  the  larva  of  a  species  of  Trachea^  and 
may  represent  the  Trachea  pi  niperda  of  Europe. 

88.  The  pine  tube-builder. 

Order  Lepidoptera  ;  family  Tortricid.k. 

Cutting  off  the  ends  of  white  pine  needles,  and  spinning  together  a  tube  of  the 
stumps,  in  September,  and  also  to  be  met  with  probably  early  in  summer,  a  pale-green 
leaf-roller,  pupating  late  in  September. 

About  ten  years  ago  I  found,  in  September,  on  the  y6ung  white  pines 
in  the  grounds  of  the  Massachusetts  Agricultural  College,  at  Amherst, 
Mass.,  numerous 
pretty  tubes  such  as 
are  figured  in  the  ad- 
joining engraving. 
The  larva,  probably 
in  August  and  early 
in  September,  gath- 
ers together  about 
fifteen  needles  of  the 
white  pine,  tying 
them  into  a  bundle 
by  silken  threads  5 
then,  usually  eating 
off'  about  one-third 
of  the  ends,  forms  a 

tube,  within  which  ^'''o*  85.— Tubes  of  the  pine  tube-bnihling  leaf-roller;  natural  size.— 
the      worm      lives.  After  Packard. 

Some  full-grown  larvae  were  found  September  22  which  had  gathered 
the  leaves  together  without  cutting  them  off",  the  tube  extending  the 
whole  length  of  the  leaves.  It  is  possible  that  the  larvie  of  the  first 
brood  early  in  summer  cut  off  the  ends  of  the  tube,  while  the  approach 
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of  cold  late  in  September  prevents  those  of  the  second  brood  from  giving 
the  finishing  characteristic  touches  to  their  tubular  domiciles. 

The  larva  is  .30  inch  long,  pale  green,  a  little  paler  than  the  pine 
leaves;  darker  over  the  region  of  the  digestive  canal.  Body  with 
minute  warts  of  the  same  color  as  the  body,  from  which  arise  short, 
slender,  pale  hairs.  Head  pale  horn  color,  with  a  darker  somewhat  red- 
dish patch  on  each  side  of  the  head ;  on  the  clypeus  just  behind  the 
labrum  a  triangular  spot ;  labrum  reddish  horn  color.  It  is  very  active^ 
climbing  out  of  its  tube  and  letting  itself  down  by  a  thread  when  dis- 
turbed. The  worms  found  at  the  end  of  September  were  about  fully 
grown.  There  must  be  two  broods  of  worms,  as  the  dead  chrysalids 
were  found  in  some  of  the  tubes.  When  about  to  pupate  the  worm 
spins  a  slight  web  within  its  tube.  One  larva  pupated  in  confinement 
September  21.  Mr.  Emerton  informs  us  that  he  raised  th^  moth,  which 
we  failed  to  do,  but  the  specimen  was  unfortunately  lost. 

We  have  found  the  young  larvae  one-quarter  grown  on  the  white  pine 
at  Brunswick,  Me.,  in  August.  They  had  not  cut  off  the  ends,  but  had 
merely  drawn  the  leaves  together  with  silken  tlireads. 

89.  The  pixe  leaf  miner. 
Gelechia  pinifolieUa  Chambers. 
Order  Lepidoptera  ;  family  Tineid.e. 
Miuing  the  leaves  of  different  species  of  piuo,  a  minute,  brown,  narrow,  cylindrical 
larva. 

"For  several  years  the  leaves  of  the  common  pitch-pine  {Piyiiia  rigida) 

in  the  vicinity  of  Itha- 

f"^V^  laiL       r  I      ca,  K  Y.,  have  been 

T  "^^V     -^^^  ^^^  vi \     \         I      ^^^^  ^^  ^^  extensively 

^""^^xV     v^^^^Hh^    \        w-   I  ^^^^^^  ^y  the  larvae  of 
K^'^-^k^VvC^?^^^!^^       V     fi  i  ^  Tineid,  the  life  his- 
""^^^^^J^^^^sS^C^/VlT^A.  \  f  /     ^^^^  ^^  which  we  have 
^^^^^^^^^S^TlT^  l^V  If  /  J  ^^®^  studied  the  pres- 
-i^ii^-,^7^^^S^^^^r\-*\nn4L  ent  season.    The  end 

of  the  leaf,  and  in 
many  ca«es  the  entii-e 
leaf  above  its  base, 
becomes  dead  and 
brown,  and  when 
opened  it  is  found  to 
be  entirely  eaten  out, 
and  to  contain,  in  the 
proper  season,  the  lar- 
va   or   pupa    of    the 

bO— The  Tine-leaf  miuer,  larva,  pnpn.  adult,  and  work.— After  abOVC-mentloned      111- 
Coni8l(»ck.  HOC»t 

"  What  are  in  all  probability  the  eggs  of  this  insect  have  been  found 
deposited  singly  near  the  base  of  the  leaves.    They  are  nearly  round, 
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flattened  on  the  side  of  attachment,  and  slightly  so  on  the  opposite  side. 
Their  average  diameter  is  1.4"»'"  (.05  inch).  The  general  color  is  reddish 
brown,  differing  in  intensity  with  the  stage  of  development.  The  sur- 
face of  each  egg  is  marked  with  numerous  delicate  carinne,  which  meet 
at  the  center,  somewhat  resemblhig  those  of  the  cotton  and  boll  worms 
figured  in  the  article  on  cotton  insects.  We  have  not  proof  positive 
that  these  are  the  eggs  of  this  leaf  miner,  but  their  size,  appearance, 
and  place  of  deposit  seem  to  indicate  that  they  are. 

*'The  work  of  the  growing  larvie  is  well  shown  in  the  plate,  and  also 
the  larva  itself,  highly  magnified.  From  a  study  of  the  mines,  the  larva 
appears  to  buiTow  towards  the  end  of  the  leaf  first.  Should  it  arrive 
at  the  end  of  the  leaf  (and  it  almost  invariably  does)  before  attaiuing 
full  growth,  it  reverses  its  i>osition  and  mines  towards  the  base.  The 
hole  of  entrance  and  of  future  exit  is  apparently  in  all  cnses  enlarged 
and  the  excrement  pushed  through,  as  there  is  but  little  frass  to  be  dis- 
covered in  the  mine,  while  it  can  always  be  found  in  a  greater  or  less 
quantity  at  the  opening  or  on  the  leaves  below.  Xo  instance  has  been 
observed  in  which  one  larva  has  injured  more  than  a  single  leaf  of  P. 
rigida;  but  a  specimen  of  this  insect  was  found  in  Virginia  upon  the 
common  scrub-pine  (P.  hiops)^  the  leaves  of  which  are  shorter  and  more 
slender  than  those  of  the  pitch-pine,  and,  from  observations  made  upon 
it,  it  would  seem  that  one  leaf,  if  small,  does  not  afford  all  of  the  food 
needed  by  a  larva. 

"  When  found  on  the  1st  of  January  this  specimen  was  hibernating,  the 
mouth  of  its  burrow  being  covered  with  a  thin  silken  curtain.  Six  days 
after,  being  transferred  to  a  warm  room,  it  was  found  that  this  curtain 
had  been  broken  and  the  insect  had  left  its  mine.  It  was  soon  found  on 
another  leaf,  and  the  same  day  formed  a  new  burrow,  where  it  contin- 
ued to  eat  until  January  2»'5,  at  which  time  it  had  com])letely  excavated 
the  leaf.  After  this  date  all  operations  appear  to  have  been  susi)euded, 
and  there  were  no  signs  of  life  in  the  burrow  until  March  :5,  when  a 
Proctotrupid  parasite  issued. 

"Leaves  of  P.  rigida  are  frequently  observed  to  be  completely  mined 
out,  and  nearly  full-grown  larvie  are  occasionally  found  crawling  about 
over  the  leaves  and  twigs ;  so  it  seems  probable  that  with  this  species 
of  pine  also  two  leaves  may  sometimes  be  successively  mined  by  the 
same  larva. 

"The  full-grown  larva  is  nearly  5"*"'  in  length  (.19  inch).  Its  color  is 
light  brown,  with  the  head  and  prothoracic  shield  and  the  anal  plate 
black.  The  body  is  clothed  with  a  few  delicate  hairs.  The  form  of  the 
larva  is  shown  in  the  figure.  Upon  reaching  full  growth  the  larva  spins 
a  slight  covering  to  the  mouth  of  the  mine  and  retreats  a  short  distance 
above  it  (ft-om  10'»™  to  15'"'").  There,  after  spinning  a  few  sui)portiug 
lines  of  silk,  it  transforms  to  a  long  and  slender  chrysalis,  light-brown 
at  first  but  afterwards  nearly  black.  When  removed  from  the  mine  the 
pupa  is  very  active,  jerking  the  short  end  of  the  abdomen  (which  ex- 
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tends  below  the  wing  cases)  from  side  to  side  with  rapidity.  The  dara- 
tion  of  the  pupa  state  is  from  ten  to.  fourteen  days.  The  moth  makes 
its  exit  from  the  pupa  shell  without  disturbing  the  position  of  the  latter, 
leaving  it  attached  by  its  threads  some  distance  up  the  mine,  and  works 
its  own  way  to  the  entrance. 

^'  There  are  certainly  two  broods  of  this  insect  each  year,  probably 
three,  and  possibly  more  in  exceptional  seasons.  Of  the  general  hiber- 
nating habits  of  the  genus,  Stainton  says :  "  Of  a  few  species  the  young 
larvae  live  through  the  winter,  but  I  believe  the  greater  number  pass 
the  winter  in  the  egg  and  pupa  state."  With  the  present  species  the 
nearly  full-grown  larvae  have  been  found  during  the  winter,  but  not  in 
great  numbers.  What  we  consider  to  be  the  egg  of  this  speciesTias 
also  been  found  in  apparently  healthy  condition  in  midwinter,  and  the 
insect,  without  much  doubt,  hibernates  in  both  of  these  forms,  and  pos- 
sibly in  either  of  the  others.  The  moths  of  the  first  brood  issue  during 
the  entire  month  of  June,  the  difference  between  the  earlier  and  later 
ones  probably  depending  upon  the  form  in  which  they  hibernate. 

"  As  we  have  stated  before,  larv^se  almost  identical  in  appearance  witli 
those  found  on  Pinm  rigida  in  New  York  have  been  discovered  on  the 
scrub-pines  (P.  inops)  around  Washington.  These  larvae  were  bred  to 
the  perfect  state  and  proved  to  be  the  same  species. 

**  A  leaf-miner  of  precisely  the  same  habits  and  of  almost  the  same 
appearance  was  found  the  past  winter  in  the  leaves  of  the  southern 
pine  (P.  austraUs)  at  Macon,  Ga.,  a  point  where,  owing  to  a  sudden  fall 
of  some  400  feet  in  altitude,  the  nortbern  and  southern  floras  meet  in  a 
remarkable  manner.  Progressing  southward,  a  careful  search  was  made 
for  additional  specimens  of  this  leaf-miner,  but  none  were  found  except 
in  this  one  locality.  Assuming  the  identity  of  the  two  forms  (they  have 
since  been  bred  and  proved  identical),  it  puzzled  us  for  some  time  to  dis- 
cover how  the  species  could  have  reached  P.  amtralis,  since  the  south- 
ernmost limit  of  P.  inops  is  South  Carolina,  and  P.  rigida  is  essentially 
northern.  It  was  not  until  we  discovered  the  same  miner  in  leaves  of 
the  yellow  pine  (P.  miti^)  that  we  were  able  to  solve  the  problem.  The 
yellow  pine  is  not  only  found  north,  but  also  extends  south  until  at 
Macon,  Ga.,  we  can  see  it  mingling  with  the  northernmost  specimens  of 
P.  amtrali^. 

'*  The  moth. — Palpi  simple;  hind  wings  excised  beneath  the  tips.  Head 
white,  flecked  with  scales  of  the  general  hue  of  the  insect,  which  may 
be  called  a  brownish-yellow.  Palpi  white;  the  second  joint  longer  than 
the  third,  brownish-yellow  flecked  with  fuscous  scales  on  the  outer  side ; 
third  joint  white,  with  a  brownish-yellow  annulus  about  its  middle,  and 
another  near  the  tip;  antennae  white,  each  joint  crossed  by  a  brownish 
band.  Thorax  and  fore  wings  of  the  general  hue  above  mentioned, 
flecked  with  fuscous  scales.  On  the  fore  wings  are  three  white  fasciae, 
placed  respectively  at  about  the  basal,  middle,  and  apical  fourths  of  the 
wing  length ;  the  apex  is  densely  dusted  with  fuscous  on  a  white  ground, 
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and  the  dorsal  margin  is  sparsely  flecked  with  brown.  The  fasciae  also 
are  more  or  less  margined  with  brown  scales,  and  the  third  one  is  some- 
times iatemipted  in  the  middle;  and  the  fuscous  scales  which  margin 
the  first  and  second  fasciae  (especially  along  the  second,  near  the  fold) 
form  uiinute  tufts  of  raised  scales.  Cilia  grayish,  with  interspersed 
black  scales,  which  are  tipped  with  white.  Under  side  of  the  fore  wings 
brownish.  Hind  wings  pale  grayish  with  white  cilia;  abdomen  brown 
above,  whitish  toward  the  apex  beneath.  Expanse  of  wings  f  inch. 
(Chambers,  in  Comstock's  Keport.) 

^^Egg, — Seen  from  above,  appears  globular,  with  a  diameter  of  14™"*^ 
seen  from  the  side,  appears  so  compressed  that  its  long  diameter  is 
nearly  twice  the  length  of  the  short.  Color  reddish  brown.  Surface 
marked  with  delicate,  close,  meridional  carinae,  meeting  at  the  center 
above  and  below.    (Comstock). 

^'Larm. — Length  when  full-grown,  4.2'"»» ;  average  width,  .58"^™.  Sub- 
cylindrical;  all  segments  except  head  and  anal  segment  nearly  equal 
in  diameter,  the  exceptions  smaller.  Color  yellowish  brown;  head, 
prothoracic  and  anal  plates  dark  brown;  mouth -parts  yellowish;  pro- 
thoracic  shield  strong,  completely  divided  longitudinally  in  the  middle 
by  a  moderately  wide  suture.    (Comstock.) 

"  Pupa. — Length,  4.4'"™;  average  width,  .71™".  Head  obtusely  rounded } 
wing-sheaths  extending  to  sixth  abdominal  segment;  antennal  sheaths 
reaching  nearly  to  end  of  wing-sheaths,  all  compactly  soldered.  General 
form  very  nearly  cylindrical;  sixth  and  seventh  abdominal  segments 
spreading  at  posterior  borders;  dorsal  side  of  anal  segment  furnisbed 
with  a  cluster  of  from  10  to  15  delicate  tentacular  or  hook-formed  filaments. 
Color:  when  first  transformed,  light  yellow  brown,  soon  changing  to  very 
dark  brown,  almost  black,  on  head,  thorax,  wings,  and  crural  sheaths- 
abdonlen  of  a  lighter  brown,  growing  still  lighter  towards  the  anus. 

'•^Parasites. — A  minute  chalcid  parasite  was  bred  from  the  specimens 
found  in  P.  rigida.  From  8  to  12  of  the  larvae  of  this  parasite  are 
usually  found  within  the  body  of  one  of  the  leaf-mining  larvae.  They 
are  pale  milk-white  in  color,  and  the  alimentary  canal  blackish;  they 
are  long  and  slender  in  form.  A  very  small  Tachina  fly  was  also  bred, 
both  from  the  northern  and  southern  specimens."  (Comstock  in  Agri- 
cultural Eeport  for  1879.) 

We  have  found  at  Brunswick,  Me.,  young  pitch-pine  trees  the  leaves 

of  which  had  been  attacked  by  this  larva;  the  injury  was  quite  local, 

not  general. 

83.  Thk  pitch-inhabiting  midge. 

Diplosis  resinieola  Osten-Sacken. 

Order  Diptera  ;  family  Cecidomyiad^. 

Feeding  early  in  May,  and  again  towards  the  middle  of  June,  in  companies  of  thirty 
or  forty,  in  the  pitch  exuding  from  wounds  in  the  bark  of  the  pitch-pine,  small  slen- 
der, footless,  orange  larvaB,  changing  to  two-winged  midges  or  gall-flies  late  in  May" 
and  the  middle  of  June.     (Comstock. )  j<-^  i 
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The  following  account  of  this  interesting  fly  is  taken  from  Professor 
Comstock's  Report  for  1879 : 

In  1868,  Mr.  Sanborn  exhibited  before  the  Boston  Society  of  Natural 
History  specimens  of  a  "  Cecidorayious  larva,''  which  he  had  found  feed- 
ing in  companies  of  thirty  or  forty  in  the  pitch  exuding  from  wounds 
in  the  bark  of  Pintis  rigida.  "  Whether  they  were  the  prime  cause  of 
the  injury  to  the  tree  was  not  plainly  apparent."  (See  Proceedings  Best. 
Soc.  Nat.  Hist.,  xii,  93.)  In  the  Proceedings  of  the  Entomological  So- 
ciety of  Philadelphia,  1871,  p.  345,  Osten-Sacken  records  the  discovery 
of  similar  larv^  in  the  exuding  resin  of  Pintis  inops  at  Tarrytown,  N.  Y. 
These  he  reared  to  the  perfect  state,  and  gave  the  species  the  name  of 
Diplosis  resinwolu. 

Early  in  May  the  two  or  three  year  old  branches  of  Pinus  inops  in  the 
vicinity  of  Washington  were  observed  to  be  quite  extensively  infested 
by  tliese  insects,  which  were  then  in  the  larva  state  and  actively  feed- 
ing. They  shortly  turned  to  pupa^,  and  the  first  midge  emerged  May 
26.  On  June  11  larvae  of  the  same  species  were  found  upon  the  twigs 
of  Pinus  rigida  at  Jthaca,  N.  Y.  Pupae  were  also  found  in  the  same 
twigs,  and  June  13  the  first  midge  issued.  In  February,  1880,  I  col- 
lected specimens  of  similar  larvae  at  Orange  Lake,  Florida,  on  twigs  of 
Pinus  tccda,  which,  upon  the  appearance  of  the  adults  on  March  1,  were 
found  to  be  of  the  same  species. 

Fig.  87  (from  Comstock)  shows  well  the  work  of  this  insect.  The 
lumps  of  exuding  resin  may  contain  from  two  to  thirty  of  the  larvae, 

which,  when  full-grown,  meas- 
ure on  an  average  6"'°'  (about 
one-quarter  of  an  inch)  in 
length.  While  still  feeding  they 
are  pale-orange  in  color,  but 
after  ceasing  they  become  of  a 
bright  orange.  The  spiracles  of 
the  anal  segment  are  at  the  sum- 
mit of  two  protruding  tubercles, 
and  around  each  is  a  small  whorl 
of  four  fleshy  ])ai)illae.  The 
other  spiracles  are  small  and 
black.  The  larvae  are  much 
elongated,  and  are  widest  at  the 
6th  segment ;  th€|  under  sides  of  segments  1  to  7  are  furnished  each 
with  two  transverse  rows  of  short  black  or  brown  spines,  probably  for 
locomotive  purposes.  While  burrowing  in  the  bark  and  resin  the  anal 
tubercles  are  always  at  the  surface.  When,  however,  the  larva  con- 
tracts to  pupate,  the  end  of  the  body  is  drawn  in,  but  an  open  channel 
is  left  so  that  the  air  has  free  access.  When  about  to  give  out  the  adult, 
the  pupa  works  its  way  to  the  surface  of  the  resin  and  ])rotnules  half 
its  body,  so  that  there  is  no  danger  of  the  midge  becoming  fastened  in 


Fig.  87.— The  piU-h-inhabitiug  midge.— After  Comstoik. 
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the  sticky  gum.  Dried  lamps  of  resin,  fairly  bristling  with  protruding 
pnpa-skins,  are  a  common  sight  on  trees  affected  by  these  insects.  The 
adult  insect  is  large,  measuring  9™™  (.354  inch)  in  wing-expanse.  The 
head  is  blackish,  the  thorax  gray,  and  the  abdomen  dark  red.  The  male 
anteunte  are  26-jointed,  with  alternate  single  and  double  joints,  all  pedi- 
celled;  the  female,  14-jointed.  The  main  peculiarity  of  the  adult  form 
is  in  the  remarkable  gibbosity  of  the  head,  the  eyes  joining  together  at 
the  summit  and  covering  nearly  the  whole  head.  The  wing-venation 
and  other  i)oirits  are  shown  in  the  plate.  The  resin  exuding  from 
the  wounds  in  P.  inop8  is  perfectly  clear,  and'  pefrmits  one  to  count 'the 
number  of  the  larvte  and  to  watch  their  every  motion. 

Upon  the  loblolly  pine  (P.  t(cda)j  however,  it  is  milky,  and  the  pres- 
ence of  the  insect  cannot  be  ascertained  without  opening  the  mass. 

We  have  as  yet  no  data  upon  which  to  state  definitely  whether  the 
eggs  of  the  midge  are  laid  upon  the  uninjured  bark,  and  it  is  the  work 
of  the  larvfB  in  the  bark  which  causes  the  resin  to  exude,  or  whether  it 
is  only  in  resinous  exudations,  caused  by  a  bruise  or  by  the  work  of 
some  other  insect  that  the  eggs  are  laid.  In  the  clear  lumps  on  Pinus 
inapff  the  larvte  are  always  observed  with  their  heads'  applied  to  the 
abraded  bark. 

Somewhat  similar,  though  evidently  distinct,  larvae  were  found  feed- 
ing in  the  resin  exuding  from  the  wounds  made  by  the  larva  of  Eetinia 
cormtockiana  in  the  twigs  of  Pinun  rigida.  It  is  probable  that  they  may  be 
Osten-Sacken's  Ceoidomyia  plnis-iiiopiH^  but  it  is  difficult  to  say  positively 
as  his  description  of  this  species  is  so  very  indefinite.     (Comstock.) 

We  have  noticed  the  work  of  this  gall-fl>  at  Providence,  the  cast 
pupa  skins  being  found  protruding  from  the  masses  of  pitch  June  28. 
We  have  also  observed  it  for  many  years  past  at  Brunswick,  Me. 

84.   TJIK   PITCH-PIN'K  NKKDLK   GALL  FLY. 

JHplosh  pi « i-ngidie  Packard. 

Shortening  and  deforming  the  needles  of  the  pitch  pine,  in  Maine,  early  in  May, 
orange -colored  larva*,  which  spin  a  cocoon  towards  the  end  of  May  ;  the  fly  appearing 
probably  in  June,  as  the  second  brood  of  larvje  occur  late  in  September. 

•  In  the  year  1862  or  '63 1  observed  in  an  isolated  young  pitch  pine  {Pi- 
nus rigida)  at  Brunswick,  Me.,  that  many  of  the  leaves  or 
needles  were  less  than  half  as  long  as  usual,  and  much 
swollen  at  their  base,  as  seen  in  the  adjoining  cut.  These 
deformed  needles  were  quite  numerous  on  the  tree,  and,  so 
far  as  I  am  aware,  have  not  been  previously  noticed. 

The  larva  is  situated  at  the  base  between  the  inner  two  yio.  ss.-Pitch- 
of  the  three  needles,  which  grow  from  one-third  to  one-  5io^ned*\n<i 
half  of  their  normal  length,  and  by  the  irritation  set  up  th*e  *^^Sh  dId^ 
by  the  worm  the  united  base  of  the  leaves  swells  into  a    Fronj^^^ttckardT 

•The  following  account  and  flgiiro  are  taken  from  Hayden's  Tenth  Annual  Report  of  the  IT.  S.  Geo- 
graphical and  Geological  Survey  of  the  Territories  for  1876.     Washington,  1878,  p.  527.  ^ 
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bulbous  expansion  about  the  size  of  a  pea,  or  four  times  the  original 
thickness  of  the  needle,  while  the  third  or  outer  needle  is  sometimes 
not  altered  in  size,  but  simply  shortened  and  aborted.  The  bud-scales 
of  the  primary  leaves  are  burst  and  hang  down  in  shreds  about  the 
bulbous  swelling  of  the  secondary  leaves  or  needles.  The  larva,  which 
was  found  in  the  autumn  of  the  same  year  (September  22),  does  not  ap- 
parently bore  into  leaves,  as  it  has  no  means  of  making  its  exit  unless 
it  works  its  way  out  of  its  prison  through  an  oval  hole  between  two  of 
the  leaves.  It  has  to  do  so  in  some  way,  however,  for  when  fully  fed 
it  makes  its  exit,  ascends  to  the  terminal  buds,  and  pupates  on  one  of 
them,  exposed  to  the  air.  Sometimes  there  are  two  larv«B,  one  on  each 
side  of  a  leaf. 

The  cocoons  are  pale,  oval,  and  covered  with  the  pitch  which  exndea 
from  the  buds  of  the  tree,  and  were  found  May  20.  When  the  fly  issues 
from  the  cocoon  it  creeps  half  way  out  of  its  cocoon,  leaving  its  pupa?- 
skin  partially  remaining,  with  the  old  pupal  integument  of  the  antennae, 
wings,  and  legs  separate. 

On  the  10th  oi  June  I  opened  the  cocoon  and  found  the  pupte  of  a 
chalcid  fly,  and  "afterwards  found  specimens  of  the  adult,  which,  on 
making  their  exit,  bore  small  holes  through  the  sides  of  the  cocoon. 

The  history  of  the  species  is  apparently  somewhat  as  follows :  The 
eggs  are  probably  laid  at  the  base  of  the  needles  early  in  May,  or  pos- 
sibly in  the  preceding  autumn,  or  possibly  the  lalrva  winters  in  the  gall, 
though  this  is  not  probable.  At  any  rate  the  worms  pupate  within 
spun  silken  cocoons  about  the  middle  or  the  third  week  in  May,  and  the 
fly  probably  appears  in  the  early  part  or  about  the*  middle  of  June,  when 
the  eggs  are  laid  for  the  second  brood  of  worms,  which  we  have  found 
September  22.    A  large  i>ercentage  are  destroyed  by  the  chalcid  fly. 

Larva. — Deep  orange  in  color,  with  the  "breast-bone"  retractile.  The  lateral  swollen 
rel^on  of  the  body  is  well  marked,  convex,  and  the  segments  are  short,  quite  convex. 

Female  described  from  life, — Antennae  14-jointed,  about  half  as  long  as  the  body, 
brown,  with  sparse,  irregular  verticils  of  gray  hairs,  the  ten  terminal  joints  twice  as 
long  as  broad,  and  pedicellate.  Clypeus  and  epicranium  testaceous  brown,  the  cly- 
peus  (hypostoma)  having  a  few  long  gray  hairs  curving  over  and  downwards.  Palpi 
eoncolorous  with  the  ends  of  the  antennie. 

Thorax  shining  black,  with  four  lines  of  white  hairs,  as  in  C.  pini  DeGeer ;  the  sides 
including  the  prothorax,  reddish  ;  scutellnm  reddish-brown,  while  the  trochanters  are 
much  darker,  the  first  pair  being  nearly  black,  the  two  posterior  pairs  reddish- brown. 
Legs  brown,  paler  beneath,  with  gray  hairs,  the  tarsal  joints  darker  at  the  articula- 
tions, covered  with  fine  silvery  hairs. 

Wings  rather  short  and  broad,  with  scarcely  any  pubescence ;  fringe  long,  veins  dark 
brown  ;  the  subcostal  (first  longitudinal)  vein  terminat<js  at  the  middle  of  the  wing 
(in  C.salicis  it  terminates  much  beyond  this  point);  the  median  vein  terminates  at 
or  perhaps  a  little  below  the  apex  ;  it  curves  around  rapidly,  foUowing  the  curve  of 
the  margin;  cross- vein  very  minute,  very  oblique,  almost  obsolete,  situated  a  little 
before  the  middle  of  the  first  longitudinal  vein  ;  third  longitudinal  vein  straight,  but 
turning  down  to  the  inner  margin  at  nearly  a  right  angle.  The  venule  which,  in  con- 
tinuation of  the  main  vein,  is  bent  upwards  at  its  origin,  thence  goes  straight  to  th^ 
outer  edge,  inclosing  a  triangular  space.     The  halteres  are  pale  flesh-colored. 
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Abdomen  blood-red,  with  slight  sparse  hairs.  The  segments  on  the  terminal  half 
of  the  abdomen  are  edged  with  black,  and  the  tip  of  the  abdomen  is  blackish,  while 
the  genital  armature  is  tiesh-colored.     Length,  .10  inch. 

This  species  differs  decidedly  from  Diplosis  pini  Loew,  9,  in  that  the 
basal  joiuts  of  the  antenii«ne  are  not  yellow,  but  pale  brown.  The  ely- 
peus  (hypostoma)  is  reddish-brown,  not  reddish-yellow.  The  abdomen 
is  blood- red,  and  the  hairs  are  too  few  to  give  a  silvery  reflection;  the 
legs  do  not  seem  whiter  beneath  than  above;  the  wings  are  not  densely 
pubescent  as  in  Loew's  description  of  D.  piiiij  but  are  sparingly  so.  The 
cross- vein  is  difficult  to  find,  and  then  is  only  seen  in  certain  positions. 
It  is  smaller,  being  only  a  tenth  of  an  inch  long. 

In  its  habits  it  seems  to  differ  from  Osten-Sacken's  i>ipio»t«  2?iwi-inopi« 
in  that  the  apparently  similar  pale,  oval,  resinous,  pitchy  cocoons  are 
placed  on  the  buds  of  the  pine-needles,  which  were  somewhat  deformed, 
and  could  thus  be  easily  distinguished  from  others  not  affected ;  as  well 
as  by  the  resinous  pitchy  exudation  covering  them.  (This  wa«  observed 
May  20.)  The  food-plant  is  also  different,  jyiplosis  piniinopis  living  on 
the  Jersey  or  scrub  pine  {Pinus  inop8)y  which  does  not  extend  so  far 
north  as  New  England,  particularly  Maine. 

86.  Thk  riNE  8AWFLY  (Lophyms  sp.). 

Order  Hymexoptera;  family  Tenthredinidj:. 

Body  pale  yellowish -green,  segments  with  unmerons  fine  transverse  wrinkles;  head 
black  ;  thoracic  legs  black.    Observed  August  17  on  pitch  pine  at  Bninswick,  Me. 

87.  The  Philadelphia  chrysomela. 
Chryaomela  philadelphica  Linmeus. 

Order  Coleoptera;  family  Chryso.melid.*:. 

Feeding  upon  the  leaves  from  May  till  September,  a  verj-  convex  broad-oval  beetle 
about  0.30  long,  of  a  dark  bottle-green  color  with  white  wing-covers  sometimes  tinged 
with  yellow  and  having  on  them  numerous  spots  and  dots  of  dark  green  with  a  black 
line  on  the  suture  widened  anteriorly  and  a  second  line  parallel  with  this  on  each  side, 
the  antenuHj  and  legs  rusty  red.  This  is  also  common  upon  willows,  with  other  species 
closely  similar  to  it.     (Fitch.) 

88.  The  pine  chrysomela. 

GJyptoscelis  hirtus  Olivier. 

Order  Ooleoptera;  family  Chrysomelid.e. 

Feeding  on  the  leaves  in  May  and  June,  a  thick  cylindrical  beetle  resembling  the 
Cloaked  Chrysomela,  Ko.  27,  but  with  the  pubescence  much  thinner  than  in  that  and 
the  other  American  species  of  this  genus.  Its  color  is  brassy,  more  brilliant  on  the 
under  side  and  tinged  with  coppery.  The  male  is  usually  0.28  and  the  female  0.35 
long,    (Fitch.) 

89.  The  Saratoga  leaf-hopper. 

Jphrophora  saratogensis  Fh.  var. 

Order  Hemiptera;  family  Cercopid.e. 

The  larvie  form  masses  of  froth  on  the  leaves  of  the  white  pine  in  June,  ac'i airing 
wings  the  last  of  July  and  in  August  in  Maine.     Common.     (Named  by  Mr.  Fhler. ) 
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90.  The  white-necked  pixe-beetle. 

Dichelonycha  albicollU  BiirDieister. 

Order  Coleoptera;  family  Melolonthid.*:. 

A  small  beetle  half  an  inch  long  or  somewhat  less  and  resembling  the  Rose  bag,  No. 
50,  in  its  shape  but  with  wing-covers  of  a  shining  brilliant  green,  becomed  quite  com- 
mon npon  pines  about  the  middle  of  May,  eating  the  leaves,  and  continues  about  a 
month.  It  may  be  distinguished  from  the  several  other  species  of  the  genus  to  wMch 
it  belongs  by  its  thorax  having  a  more  distinct  but  a  very  shallow  groove  aloag  its 
middle.    (Fitch.) 

The  beetle, — This  species  has  a  black  head  with  its  fore  part  dull  pale  yellow.  Its 
thorax  is  bhujk  and  is  covered  with  incumbent  ash  gray  or  yellowish  hairs,  but  not 
so  close  as  to  hide  the  ground  beneath,  whilst  the  scutel  is  densely  coated  with  wlite 
hairs.  The  bright  green  wing-covers  are  dull  pale  yellow  along  their  outer  margin  Mid 
also  on  their  inner  edge.  They  are  rough  from  confluent  punctures  and  show  thne 
smooth  raised  lines  on  each,  running  lengthwise.  The  legs  are  pale  yellow  with  the 
hind  feet  and  inner  side  of  the  hind  shanks  black  or  blackish,  and  the  fore  shanks 
have  at  their  outer  tips  two  projecting  teeth  with  a  small  tubercle  indicating  the  place 
of  a  third  tooth.     Its  length  varies  from  0.40  to  0.50.    (Fitch.) 

91.  The  pine  axomala. 

Anotnala  pinlcola  Melsheimer. 

Order  Coleoptera;  family  Melolonthid.e. 

Feeding  on  the  leaves  in  June  and  July,  beetles  resembling  the  common  May  beetle, 
No.  76,  but  of  a  much  smaller  size,  being  only  0.35  long,  black,  shining,  their  wing- 
covers  slightly  tinged  with  chestnut  with  the  suture  and  outer  margin  broadly  black, 
their  antennae  pale  dull  yellowish,  and  their  feet  pitchy  black.  I  only  know  this 
species  from  specimens  from  the  South,  but  as  it  occurs  in  Pennsylvania  it  will  proba> 
bly  be  found  also  in  our  own  State.     (Fitch.) 

92.  The  pine  clastoptera. 

Cl^etopiera  pint  Fitch. 

Order  Hemiptera;  family  Cercopid.e. 

Puncturing  the  leaves  and  sucking  their  juices,  in  July,  a  small  shining  broad  oval 
tree-iiopper  0.14  long,  of  a  black  color,  its  head  pale  yellow  with  a  black  band  on  it« 
anterior  margin,  its  thorax  prettily  sculptured  with  fine  transverse  lines  and  with,  a 
pale  yellow  baud  anteriorly,  its  wing-covers  with  a  broad  hyaline  white  margin  on 
the  outer  side,  iuternipted  with  black  back  of  the  middle  and  having  a  shining  black 
dot  near  the  tip,  its  under  side  and  legs  pale  yellow.     (Fitch. ) 

93.  The  testaceous  clastoptera. 

Claeloptei'a  teatacea  Fitch. 

A  similar  insect  to  the  preceding,  but  of  a  i>ale  yellow  color,  0.20  long,  its  scutel 
darker  tawny  red  or  yellow,  its  wing-covers  with  a  shining  black  dot  near  the  tip,  and 
often  with  a  black  dot  upon  each  side  of  the  breast.  Appearing  upon  pines  and  also 
on  oaks  the  latter  part  of  July  and  in  August.     (Fitch.) 

94.  The  white-pine  leaf-hopper. 

Bythoscopus  strobi  Fitch. 
Order  Hemiptera;  family  Ceriopid.k. 

Puncturing  the  leaves  and  sucking  their  juices  in  May,  an  oblong  tawny  yellow  or 
yellowish  brown  leaf-hopper,  0.20  long,  its  wing-covers  inscribed  with  numerous  black- 
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ish  lines  and  dots^  with  a  few  small  spots  mostly  on  the  outer  margin,  and  crossed  by 
three  broad  bluish- white  bands,  its  legs  pale  yellowish  with  numerous  black  dots  fh)m 
which  arise  small  spines.    (Fitch.) 

95.  The  pine  loi\se  mimic. 

Camaranotus  confuses  Hirschl.-var.  occidentalisf 

This  bug  closely  resembles  the  pine  Tachnns,  or  a  dark  ant,  and  is  common  running 
about  the  terminal  twigs  of  the  pine.     (Named  by  Mr.  Uhler.) 

9C.  The  GitEEX  pine  tettigonia. 

Order  Hemiptera;  family  Cercopid.e. 

Occurring  in  August  in  Maine  on  the  pitch  pine,  a  pretty,  delicate  green  Tettigo- 
uia-like  form,  exactly  of  the  color  of  the  pine  leaves.  Pupa  with  some  faint  yellow 
markings. 

97.  The  pine  cixiuf?. 

Cixiua  jtini  Fitch. 

Order  Hemipteua;  family  Fulgoridj£. 

Puncturing  the  leaves  and  sucking  their  juices  in  May  and  June,  a  brownish  black 
four- winged  fly,  0.23  long,  its  thorax  diamond-shaped,  with  three  elevated  longitudi- 
nal lines,  its  fore  wiugs  transparent  but  not  clear  and  glassy,  stained  with  smoky  yel- 
low forming  a  few  transverse  spots,  their  veins  white  alternated  with  numerous  black 
dots,  its  legs  pale  with  the  thighs  brown.     (Fitch.) 

98.  The  vernal  diraphia. 

Diraphia  vemalia  Fitch. 

Order  Hemiptera;  family  Psyllid.e. 

Upon  the  leaves,  puncturing  them  and  sucking  their  juices,  a  small  orange  yellow 
four- winged  fly,  0.15  long,  with  a  square  flattened  head  concave  on  its  upper  side  and 
with  a  slight  impressed  line  along  the  middle  of  its  whole  length  and  a  small  notch  in 
the  middle  of  the  anterior  edge ;  the  antennae  projecting  forward  from  the  anterior 
corners  of  the  head,  short  and  thread-like,  of  the  same  length  with  the  head,  their 
basal  joint  largest  and  forming  one-fourth  part  of  their  total  length,  their  tips  black 
and  ending  in  two  short  fine  bristles  of  unequal  length;  the  fore  wiugs  thick  and 
leathery,  feebly  transparent,  dull  pale  brownish  yellow;  the  breast  and  hind  breast 
coal  black,  and  the  legs  dull  whitish.     (Fitch.) 

99.  The  white  pine  schizoneura. 

Schizoneura  pinioola  Thomas. 

Order  Hemiptera;  family  Aphid e. 

Feeding  on  the  tender  shoots  of  the  young  white  pines  in  Illinois,  their  )>resence 
indicated  by  Hlender  snow-white  silky  webs,.and  usually  covered  with  a  clear  white, 
cottony  secretion  which  appears  to  shoot  out  from  the  body  in  little  ribbon-like  flakes; 
the  insects  pale  green.     (Thomas.) 
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100.    PINK-LEAF   CHERMES. 

Chermes  pin\foli<Fy  new  species. 

Order  Hemiptera;  family  Aphid.k. 

Statiouary  upon  tbe  leaves,  usually  towards  their  ends,  puncturing  them  and  suck- 
ing their  juices,  a  very  small  black  fly  0.08  long  to  the  tip  of  its  abdomen,  and  0.12 
to  the  end  of  its  wings,  which  are  dusky  gray,  its  abdomen  dusky  red  and  slightly 
covered  with  fine  cottony  down.     (Fitch.) 

The  females  of  these  insects  do  not  extrude  their  eggs.  Clinging  closely 
to  the  leaf  with  their  heads  towards  its  base,  they  die,  their  distended 
abdomens  appearing  like  a  little  bag  filled  with  eggs.  The  outer  skin 
of  the  abdomen  soon  perishes  and  disappears,  leaving  the  mass  of  eggs 
adhering  to  the  side  of  the  leaf,  but  coiapletely  covered  over  and  pro- 
tected by  the  closed  wings  of  the  dead  fly.  I  have  met  with  the  dead 
females  thus  adhering  to  the  leaves  the  first  of  July,  and  have  noticed 
the  same  insects  on  the  leaves  in  full  life  and  vigor  the  middle  of  May. 

The  rib  vein  of  the  fore  wings  runs  straight  to  the  outer  margin  forward  of  the  tip, 
and  gives  ofl*  from  itB  middle  on  the  outer  side  a  very  oblique  branch  which  runs  to 
the  outer  margin,  its  tip  producing  a  slight  angular  projection  of  the  edge  of  the 
wing,  and  the  whole  space  on  the  outer  side  of  the  rib  vein  beyond  this  branch  is 
more  opake  than  the  rest  of  the  wing  and  of  a  smoky  yellowish  c(»lor.  From  its  inner 
side  the  rib  vein  sends  off  three  simple  oblique  veins,  the  last  one  of  which  ends  in 
the  extreme  tip  of  the  wing.  The  hind  wings  have  an  angular  point  on  their  out-er 
side  beyond  the  middle,  and  a  longitudinal  rib  vein,  which,  forward  of  its  middle 
sends  off  a  branch  almost  transversely  inward,  its  tip  curved  backward.     The  antennas 

are  short,  thread-like,  and  composed 
of  four  or  five  small  joints.  It  wiU 
hence  be  seen  that  this  insect  is  a  true 
Chermes — the  first  specie*  of  tliis  genus 
that  has  been  discovered  in  this  coun- 
try.   (Fitch.) 

101.  The  pine-leaf  scale- insect. 

Mytilaspia  pinifoUw  (Fitch). 

Order  Hemipteha;   family  Coccid^e. 

Fixed  upon  the  sides  of  the  leaves  of 
young  trees,  exhaiisting  them  of  their 
juices  and  causing  them  to  turn  yel- 
low ;  small  oblong  ifattish  white  scales, 
with  a  pale  yellow  spot  upon  their 
pointed  end.    (Fitch.) 

This  insect  is  injurious  in  the 

FIG.  89.-Pine-leaf  scale-insect:  «.nat«ndBizo  in  pine  Western     States,     aCCOrding    tO 

leaf;  b,  male;  c,  d,  female  scale.  Riley,  who  describes  and  figures 

it  in  his  Fifth  Report.  The  disease  to  which  it  gives  rise  is  sometimes 
called  the  '^  white  malady.'^  Riley  states  that  it  produces  two  broods  a 
year  in  Missouri,  if.  e.,  one  in  July  and  again  in  October.  It  occurs  on 
the  white  pine,  red  pine,  Bhotan  pine,  yellow  pine,  and  cembra  pine, 
and  sparsely  on  different  species  of  imported  pines.  I  have  also  noticed 
it  at  Brunswick,  Maine.  *  t 
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102.  The  club-hornkd  capsus. 

Capaus  clavatm  Linnii^uH. 

Order  Hemiptera;  family  Capsid.k. 

In  July  and  August,  common  on  the  leaves  of  this  and  other  trees,  puncturing  them 
and  subsisting  on  their  juices,  a  small  oblong  black  bug,  0.20  long,  with  three  silvery 
white  transverse  lines  on  its  wing-covers,  the  middle  one  longest,  the  middle  joint  of 
its  antenna  long  and  towards  its  tip  thickened  aud  black,  the  last  joint  slender  and 
white  with  its  tip  black,  and  the  hanches  of  its  legs  also  white.  This  bug  is  equally 
common  here  as  in  Europe.  Its  marks  are  so  peculiar  as  to  remove  all  doubts  of  its 
being  one  and  the  same  species  which  inhabits  both  sides  of  the  Atlantic. 

Several  other  species  of  bugs  occur  upon  the  pine,  but  as  they  are 
found  in  greater  numbers  upon  other  kinds  of  vegetation,  it  is  scarcely 
necessary  to  notice  them  under  this  head. 

INSECTS  INJURIOUS  TO  THE  SPRUCE  {Abies  nigra  and  alba). 

The  destriwtion  of  spruce  and  firs  in  Northern  New  England  in  1878-'81. — 
The  forests  of  spruce  and  fir  in  Maine,  Northern  New  Hampshire,  and 
New  York  were,  about  the  year  1879,  destroyed  by  the  wholesale,  the  coast 
of  Maine  from  Portland  to  Eastport  and  Calais,  on  the  Saint  Croix  river, 
having  esi)ecially  suffered.  In  the  summer  of  1880,  during  a  hasty  visit 
to  Brunswick,  Me.,  and  the  shores  of  Casco  Bay,  I  noticed  the  great  de- 
struction that  had  been  effected  in  the  spruce  growths  on  Mere  point  and 
on  some  of  the  adjacent  islands  of  Casco  Bay ;  but  failed  to  detect  the 
cause  of  the  disease,  supposing  that  it  was  too  extensive  to  be  attributed 
to  the  attacks  of  insects,  and  that  some  meteorological  cause,  such  as 
severe  winters  or  the  attacks  of  some  fungus,  would  better  account  for 
a  destruction  so  widespread  and  apparently  sudden. 

During  the  last  half  of  the  summer  of  1881,  spent  in  Maine,  I  was 
enabled  to  make  a  more  careful  examination  into  the  causes  of  the  dis- 
ease, and  think  that  without  much  doubt  it  was  wholly  due  to  the  attacks 
of  various  beetles,  and,  perhaps,  in  some  cases,  of  caterpillars. 

About  the  middle  of  July  I  went  from  Brunswick,  Me.,  to  the  White 
Mountains,  and  observed  a  good  many  dead  spruces  and  firs  in  the  woods 
on  either  side  of  the  road  from  Gorham,  N.  H.,  to  the  Halfway  House 
upon  Mount  Washington.  The  dead  spruces  and  firs  were  in  nearly  all 
cases,  especially  those  which  had  evidently  been  cut  down  during  the 
preceding  winter  (1880-'81),  riddled  by  the  mines  or  bun'ows  of  the 
spruce  bark-borer  (Xyloterus  bivittatus). 

The  spruces  were  also  infested  by  the  common  pine  longicorn  borer, 
Monohammm  confusor,  the  larva*,  being  found  to  have  bored  the  tree 
in  all  directions. 

Living  hemlock  trees,  15  to  20  inches  in  diameter,  were  infested  by 
large  unknown  longicorn  borers  under  the  bark,  while  the  bark  itself 
was  mined  in  all  directions  by  HadrobregmuSj  whose  burrows  were  very 
abundant  in  logs  cut  down  during  the  past  winter  near  the  Glen  House  ^ 
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and  in  bark  stripped  from  the  logs ;  and  the  mines  also  occurred  in  the 
bark  of  living  trees. 

About  the  Ist  of  August,  during  a  xiBit  to  Peak's  Island,  in  Portland 
Harbor,  large  numbers,  sometimes  entire  clumps  or  groups,  of  dead 
spruces  were  found  to  have  been  perforated  by  small  bark-borers,  not  only 
the  trunks  but  the  larger  and  smaller  branches,  the  beetles  being  still 
at  work.  Some  of  the  spruces  were  partly  killed,  the  upper  branches 
retaining  their  leaves. 

AtBruiiswick,  Me.,  the  dead  spruce  trees  were  found  to  be  infested  with 
myriads  of  three  common  borers  {Xyloterxis  bivittutus^Xyleborus  ccelatmj 
and  FityophthoruH  puberulus)^  the  bark  being  mined  in  everj^  direction, 
the  beetles  occurring  in  the  larva  and  pupa,  as  well  as  adult  or  beetle 
condition.  Some  of  the  trees,  only  partly  dead,  had  tlie  bark  of  the 
trunk  and  branches  filled,  so  to  speak,  with  these  mischievous  borers, 
and  the  results  of  their  united  labors  were  equivalent  to  barking  or 
girdling  the  tree  not  only  in  one  spot,  but  the  entire  tree ;  the  deadly 
nature  of  the  attacks  of  such  a  host  of  bark-borers  mining  and  feeding 
upon  the  inner  bark  and  sap-wood,  the  most  vital  part  of  the  tree,  was 
suflBciently  obvious.  The  stumps  of  firs  and  spruces,  as  well  as  of  white 
pines,  which  had  been  cut  down  the  previous  November,  were  swarm- 
ing with  these  small  Tomici  in  all  stages  of  development,  their  numbers 
being  astounding.  In  two  houi's  I  took  1,000  specimens  of  Xylebortis 
ccelatus  from  one  pine  stump. 

But  if  there  had  been  any  doubt  as  to  the  nature  of  the  disease  which 
carried  off  the  spruces  at  Brunswick,  in  the  woods  southeast  of  the  col- 
lege grounds,  in  the  course  apparently  of  a  single  year;  my  visit  to  Mere- 
point  demonstrated  satisfactorily  to  my  own  mind  that  large,  healthy 
firs,  a  foot  in  diameter,  may  be  killed  by  the  attacks  of  longicorn  borers 
{Monohammus  confusor)^  assisted  by  the  smaller  and  far  more  numerous 
bark-borers,  aided,  perhaps,  by  caterpillars,  with  the  final  assistance  of 
the  common  longicorn,  Bhagium  lineatum.  Several  living  firs  with  only 
the  lower  branches  dead  were  observed  with  the  bark  perforated  with 
the  holes  made  by  the  common  longicorn  pine-borer  (see  p.  152)  and  a 
Buprestid  borer,  while  the  boughs  were  tenanted  by  bark  beetles  and 
their  young.  Fir  trees  along  the  road  to  Harpswell  from  Brunswick  were 
also  observed  to  be  perforated  in  the  same  manner;  and  if  a  dozen 
longicorn  borers  can  not  only  injure  but  kill  outright  large,  healthy 
sugar  maple^s,  as  has  been  observed  in  Brunswick,  Me.  (see  p.  103), 
there  is  no  reason  why  firs  from  six  inches  to  one  foot  in  diameter  should 
not  perish  from  a  similar  cause;  or  if  multitudes  of  small  timber  beetles 
or  bark-borers  girdle  the  tree  from  top  to  bottom  w  ith  their  mines,  we 
do  not  see  why  this  is  not  an  efficient  cause  of  rapid  decay  and  death. 

We  next  visited  Harpswell  Neck,  and  found  from  our  own  observa- 
tion and  by  inquiry  from  others  that  a  large  proportion  of  the  spruces 
and  firs  for  a  distance  of  about  ten  miles  have  died  within  about  four 
years.     The  pleasure  of  driving  over  this  picturesque  road,  Mith  its 
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strikiug  northern  harsh,  wild  scenery  and  freqnent  glimpses  of  Oasco 
Bay,  in  former  years  greatly  enhanced  by  riding  through  bits  of  deep 
dark  spruce  forests,  has  been  not  a  little  marred  by  the  acres  and  even 
square  milse  of  deail  spruces  which  border  the  road,  stripped  of  their 
dark  sea-green  foliage,  reduced  to  skeletons,  and  presenting  a  ghastly^ 
saddening,  and  depressing  sight.  And,  indeed,  judging  from  accounts, 
one  may  travel  through  the  spruce  ft)rests  of  the  coast  from  Portland  to 
Eockland,  and  farther  east  to  New  Brunswick,  and  meet  with  similar 
sights. 

We  visited  late  in  August,  in  company  with  A.  G.  Tenney,  esq.,  the 
farm  of  Mr.  William  Alexander,  passing,  before  reaching  the  road  lead- 
iog  to  his  house,  an  area  of  several  acres  from  which  the  spruce  growth 
had  been  cut  off  in  consequence  of  their  widespread  destruction  by  in- 
serts. Mr.  Alexander  informed  us  that  the  spruce  trees  were,  An  his 
opinion,  killed  by  small  caterpillars  which  have  been  at  work  for  five 
years,  but  which  were  most  destructive  in  1879.  These  caterpillars  he 
described  as  being  the  young  of  a  small  brown  moth  which  laid  its  eggs 
in  autumn;  the  caterpillars  hatching  from  them  were  not  inch-worms^ 
but  when  fully  grown  the  body  tapered  towards  both  ends,  and  were 
about  three-quarters  of  an  inch  long.  They  were  most  destructive  June 
20,  when  they  are  seen  among  the  buds  at  the  ends  of  the  brauches^ 
where  they  drew  the  leaves  together,  mating  the  buds  and  not  the  leaves. 
He  had  also  seen  borers  in  the  trees,  but  he  thought  the  death  of  the 
tree  should  be  attributed  to  the  bud-wonns,  rather  than  to  the  borers. 
As  will  be  seen  further  on,  a  number  of  caterpillars  were  found  by  us. 
late  this  summer  feeding  upon  the  leaves  of  the  spruce  and  fir,  but  the 
worm  observed  by  Mr.  Alexander  was  probably  one  of  the  leaf- rolling 
caterpillars,  a  species  of  the  family  Torfricidw,  A  number  of  spruces 
and  firs,  with  their  leaves  still  on,  but  of  a  bright  red,  were  observed 
scattered  along  the  roadside;  but  no  signs  of  leaf- worms  or  borers  were 
observed  in  such  trees,  although  the  dead,  leafiess  trees  were  infested 
with  bark-borers. 

That  the  operations  of  borers  and  bark -beetles  may  be  aided  by  eater- 
pillars  in  the  buds  as  well  as  on  the  leaves  seems  also  corroborated  by 
observations  in  other  localities.  I  was  informed  by  C.  J.  Xoyes,  esq.,  of 
Brunswick,  who  is  a  summer  resident  at  Mere  point,  that  in  June  and 
the  first  week  in  July,  1878,  the  spruces  and  firs  were  attacked  by  great 
numbers  of  "little  measuring  worms,  like  the  currant  worm  in  shape,'^ 
which  eat  the  buds  at  the  ends  of  the  branches;  since  1878  they  had 
mostly  disapi)eared,  and  this  summer  (1881)  he  had  noticed  only  four  or 
five. 

From  Harpswell  Neck  we  traced  dead  spruces  and  firs  around  to  West 
Bath,  where  extensive  forests  had  been  destroyed  and  numbers  of  dead 
hemlocks  were  ol^served,  while  the  wood  was  attacked  and  the  bark 
undermined  and  perforated  by  Buprestid  borers,  bark-borers,  and  the 
pine-weevil  (Pissodes  Htrohi).    We  have  nowhere  seen  hemlock  trees. 
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which  are  more  exempt  than  any  other  coniferous  trees  from  the  at- 
tacks of  insects,  so  much  infested. 

The  death  and  destruction  of  spruce  forests  were  reported  to  us  at 
Kockland,  Me.,  and  at  Calais,  Me.^  the  destruction  having  been  observed 
by  Mr.  Sewall  at  the  latter  town  in  1879.  From  these  facts  there  is 
good  reason  to  suppose  that  perhaps  a  third  of  the  spruce  and  iQir  for- 
ests from  near  Portland  to  Calais  have  been  destroyed  by  insects,  most 
of  the  work  of  destruction  having  been  accomplished  four  or  five  years 
ago,  during  1878-'70. 

Similar  damage  has  been  done  at  points  ten  or  twelve  miles  from  the 
sea  and  in  the  interior  of  the  State.  The  injury  was  especially  noticed 
in  North  Topsham,  near  the  Bowdoinham  line.  According  to  the  state- 
ments of  Mr.  Willis,  the  agent  of  the  Feldspar  works  in  North  Tops- 
ham,  forwarded  by  Dr.  C.  A.  Packard,  of  Bath,  Me.,  the  spruces  were 
in  1879  attacked  by  borers  and  also  by  small  caterpillars,  ^'not  measur- 
ing-worms" (probably  like  those  observed  by  Mr.  Alexander  at  Harps- 
well).  The  trees  thus  defoliated  leaved  out,  becoming  green  again;  and 
in  1880  and  1881  the  evil  seemed  to  be  diminishing,  as  has  been  noticed 
at  other  places. 

We  were  also  informed  by  A..  G.  Tenney,  esq.,  who  in  August  visited 
the  Kangeley  Lakes,  that  he  observed  many  dead  spruces  about  the 
shores  of  the  lakes,  and  from  him  we  learned  that  the  evil  had  attracted 
the  attention  of  the  local  press  in  Aroostook  County  in  Northern  Maine- 
Mr.  Tenney  also  kindly  handed  us  the  following  extract  from  the 
Home  Farm,  for  Jaly  14,  1881,  published  at  Augusta,  Me.: 

Some  time  ago  two  or  three  articles  appeared  in  our  joamal  concerning  the  injory 
to  the  spruce  timber  in  the  northern  portions  of  oar  State,  cansed  by  a  minute  little 
insect  about  whose  history  little  seems  to  be  knowu.  Since  then  we  have  received 
much  information  concerning  them  from  a  most  intelligent  gentleman  resident  in 
Northern  Somerset,  who  has  been  extensively  engaged  in  lumbering  for  many  years, 
and  who  has  visited  the  spruce  forests  summer  and  winter,  and  observed  the  working 
of  this  very  destructive  insect. 

The  gentleman  informs  us  that  the  first  appearance  of  the  insect  was  in  1S74,  and 
he  has  reason  to  believe  it  is  now  much  on  the  Increase,  as  he  thinks  on  some  t-own- 
ships  there  are  now  thirty  dead  trees  from  this  cause,  where  two  years  ago,  on  adjoin- 
ing townships,  there  was  but  oue.  The  insect  appears  about  the  1st  of  June,  and  on 
landings  and  jambs  of  spruce;  the  air  is  full  of  them.  They  are  about  as  large  as  a 
black  fly,  and  are  of  a  brownish,  or  dark  snuff-color,  the  head  half  the  size  or  length 
of  the  body.  They  are  very  tenacious  of  life,  being  hard  and  horny,  and  it  is  almost 
impossible  to  crush  one  between  the  thumb  and  finger.  They  are  seen  for  about  two 
or  three  weeks,  during  which  time  the  logs  and  standing  trees  in  the  wood  are  bored 
full  of  holes  about  the  size  of  a  timothy  straw,  in  which  the  eggs  are  laid,  the  larvse 
of  which  appear  the  next  summer.  In  felling  trees  in  winter,  thousands  of  these 
grubs  drop  out,  from  one-sixth  to  one-eighth  of  an  inch  long.  The  chickadees  are 
very  fond  of  them  and  may  constantly  be  seen  following  the  lumbermen  and  picking 
up  their  food.  If  the  spruce  are  cut  the  first  year  they  are  attacked,  they  make  very 
good  lumber,  but  the  second  year,  or  after  the  sap-wood  has  turned  black,  they  are 
<|mte  worthless,  unless  the  tree  \n  two  and  one-half  feet  through,  in  which  case  the 
heart-wood  is  worth  something  for  lumber,  after  the  sap-wood  is  dead.  The  rapidity 
with  which  the  wood  of  standing  trees  that  have  been  punctured  by  these  insects 
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decays  is  uotioeable  from  the  statement  that  in  autumn,  when  parties  are  exploring, 
the  blazing  of  an  apparently  sound  tree  with  the  axe  reveals  the  fact  that  the  sap- 
wood  is  thoroughly  gone. 

We  have  previously  stated  that  Dr.  Franklin  B.  Hough,  the  llnitM  States  Commis- 
sioner of  Forestry,  visited  this  State  last  autumn  and  made  an  exploration  of  our 
northern  forests,  for  the  purpose  of  gathering  information  as  to  the  extent  of  the 
ravages  of  this  insect.     In  a  letter  to  us,  under  date  of  May  6,  1881,  he  writes : 

^^I  am  well  informed  as  to  the  extent  of  damages  being  done  to  the  spruce  timber  in 
Maine  and  some  places,  and  have  been  collecting  information  by  circulars,  eorrespond- 
ence,  and  personal  inquiry  for  two  or  three  years.  The  same  mortality  has  been  going 
on  in  the  *  North  Woods '  of  New  York  for  five  or  six  years,  and  has  been  made  a  special 
study  under  State  authority.  In  1868  there  was  published  a  report  by  the  French 
Government  upon  the  injuries  done  to  spruce  forests  in  that  country,  the  principal 
part  of  which  I  have  translated  for  use  in  my  next  report.  I  am  under  the  impression 
that  so  far  as  the  ravages  of  the  insect  are  concerned,  the  worst  is  over — ^at  least  such 
is  the  opinion  of  lumbermen  with  whom  I  have  corresponded— although  the  reality  is 
sad  enough.  It  has  not  been  relatively  greater  in  your  State  than  in  New  York,  but 
the  losses  reach  to  a  fearfully  great  amount  in  your  State  on  account  of  the  great 
abundance  of  spruce  in  your  forests.  As  for  the  remedies employied  in  Europe  to  check 
the  ravages  of  insects  in  the  spruce,  they  are  altogether  too  expensive  for  us.  We 
ean  only  save  what  is  dead,  and  the  lumbermen  are  doing  this  as  fast  as  possible ;  but 
notwithstanding  this,  a  great  deal  will  be  lost.  I  have  facts  showing  that  like  mor- 
tality has  occurred  long  ago  in  other  sections  of  the  country,  lasting  a  few  years  and 
then  disappearing — as  this  will — perhaps  being  succeeded  by  a  different  growth  of 
timber,  as  is  observed  in  New  York.  The  replies  to  circulars  sent  out  last  fall,  indi- 
cate that  the  local  extent  of  its  duration  will  not  last  so  long  as  apprehended.^' 

Portions  of  the  Adirondack  region  were,  in  1876,  visited  by  Mr.  C.  H. 
Peck,  State  botanist  of  New  York,  who  thus  reports  on  the  evil  in  the 
Thirtieth  Annual  Eeport  of  the  New  York  State  Museum  of  Natural 
History  for  1877  (Albany,  1879,  pp.  23, 26) : 

While  on  a  collecting  trip  in  the  Adirondack  region,  in  July  and  August,  my  atten- 
tion was  repeatedly  arrested  by  the  extensive  ravages  of  the  spruce-destroying  beetle, 
Hylurgvs  ruflpennis  Kirby,  of  which  a  partial  account  was  given  in  the  twenty-eighth 
report.  The  green  slopes  of  Mount  Emmons,  commonly  called  Blue  Mountain,  and  of 
several  mountains  to  the  north  of  it,  had  their  beauty,  and  their  value  too,  greatly 
impaired  by  the  abundant  intermixture  of  the  brown  tops  of  dead  spruces.  The 
destruction  was  also  visible  along  the  road  between  Newcomb  and  I^ng  Lake,  and  on 
the  mountain  slopes  far  to  the  north  of  this  road.  Again,  on  the  trail  from  Adiron- 
dack t-o  Calamity  Pond,  there  was  sad  evidence  that  the  little  destroyer  had  invaded 
also  the  forests  of  Essex  County.  From  what  I  have  seen  at  Lake  Pleasant,  in  the 
southern  part,  and  from  information  concerning  the  Cedar  River  region,  in  the  cen- 
tral part  of  Hamilton  County,  there  is  reason  to  believe  that  much  of  the  spruce  tim- 
ber of  this  county  has  already  been  invaded  by  the  beetle.  How  much  farther  this 
destructive  work  has  extended  or  will  extend,  it  is  impossible  to  say ;  but  one  thing 
is  certain — it  is  still  in  progress.  For  the  purpose  of  gaining  more  knowledge  of  the 
insect,  I  cut  down,  at  South  Pond,  a  tree  that  had  recently  been  attacked  by  it.  It 
was  about  20  inches  in  diameter  at  the  base ;  the  foliage  was  still  fresh  and  green,  and 
there  was  nothing,  except  the  perforations  in  the  bark,  to  indicate  that  it  was  at  all 
affected.  The  bark  peeled  from  the  trunk  without  much  difficulty,  the  sap-wood  was 
perfectly  sound,  and  the  heart-wood  also,  except  a  small  portion  in  which  there  was 
a  slight  appearance  of  incipient  decay.  Longitudinal  furrows,  varying  from  1  to  6 
inches  in  length,  wore  found  under  the  bark,  and  each  furrow  was  occupied  by  one 'or 
two  beetles.  The  furrows  are  excavated  from  below  upwards.  In  the  short  ones  but 
one  beetle  was  found,  and  but  one  perforation  comuiunicatiDg  with  the  external  air. 
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In  the  longer  ones  two  beetles  (probably  the  two  sexes)  were  usnally  fonnd,  and  from 
two  to  four  perforations  afforded  means  of  ingress  and  egress.  The  lowest  perforation, 
which  is  the  one  l)y  which  the  beetle  first  enters  and  commences  its  furrow,  is  often 
fonnd  closed  or  "blocked  up"  by  the  dust  and  debris  thrown  down  by  the  excavator 
in  the  progress  of  the  work.  The  second  perforation  is  generally  1  or  2  inches  above 
the  first.  I  failed  to  discover  whether  it  is  made  by  the  second  beetle  for  the  purpose 
of  ingress  or  by  the  first  beetle.  The  third  and  fourth  i)erforations  are  in  a  nearly 
direct  line  above  the  other  two,  and  are  probably  made  from  within  outwardly,  but 
for  what  purpose  is  uncertain.  In  one  instance  the  two  beetles  were  fonnd  at  work 
making  these  perforations,  boring  through  from  the  inner  surface  of  the  bark.  In  one- 
instance  the  third  was  less  than  half  an  inch  above  the  second,  so  that  there  wouhl 
seem  to  be  no  particular  necessity  for  it. 

The  eggs  of  the  insect  are  deposited  along  both  sides  of  the  upper  part  of  the  fur- 
row. They  lie  close  together,  almost  or  quite  in  contact  with  each  other.  When  the 
larvie  emerge  from  the  eggs  they  begin  to  feed  upon  the  soft  cambium  and  to  work 
their  way  under  the  bark  at  right  angles  to  the  main  furrow.  They  are  at  first  so 
minute  and  work  so  close  together  that  they  make  no  distinct  furrows,  but  seem  rather 
to  devour  entirely  a  very  thin  layer  of  the  cambium;  but  as  they  increase  in  size  they 
begin  gradually  to  form  distinct  furrows  and  to  take  directions  more  divergent  frono 
each,  other,  and  from  their  original  course.  In  this  way  colonies  from  contiguous  fur- 
rows at  length  run  together,  and  in  time  the  whole  is  surrounded  by  their  multi- 
tudinous pathways,  and  the  death  of  the  tree  is  accomplished.  Great  care  is  taken 
by  the  parent  beetles  to  keep  their  furrows  separate.  No  instance  was  observe<l  in 
which  they  ran  together.  In  one  instance  the  course  of  a  furrow  was  changed  to 
avoid  running  into  the  lateral  furrows  of  a  colony  of  larvte  just  above.  No  furrow.s 
were  found  in  the  tree  more  than  10  or  12  feet  from  its  base,  thus  indicating  that  the 
attacks  are  made  upon  the  lower  part  of  the  trunk.  The  attacks  are  not  made  simul- 
taneously. Some  of  the  furrows  in  this  tree  were  scarcely  more  than  an  inch  long,  and 
evidently  had  been  just  commenced.  Others  were  fully  excavated  and  contained  e^g^^ 
and  in  others  still  the  larva*  had  hatched  and  commenced  their  work,  but  in  none  were 
they  fully  grown.  In  another  tree,  a  few  rods  distant  from  the  first,  the  attack  had 
evidently  been  made  earlier  in  the  season,  for  the  larva*  were  further  advanced  in  size 
and  the  bark  on  one  side  of  the  tree  was  well  loosened,  though,  strange  to  say,  the 
other  side  of  the  trunk  was  comparatively  unharmed.  I  was  unable  to  discover  why, 
in  this  instance,  the  attack  was  limited  to  one  side  of  the  trnnk.  It  is  pretty  evident, 
therefore,  that  the  trees  are  attacked  all  along  during  the  months  of  June  and  July, 
and  i»o8sibly  as  late  as  August.  I  suspect,  also,  that  the  parent  beetle,  aft^r  having 
established  a  colony  in  one  place,  may  emerge  from  her  furrow  to  rei)eat  the  opera- 
tion in  another  place,  either  in  the  same  trunk  or  in  a  different  one,  but  this  I  was 
not  able  to  ascertain  definitely. 

A  whitish  fungus,  Polyporus  volratus  Pk.,  scarcely  larger  than  a  hickory  nut,  occurs 
in  considerable  abundance  on  the  trunks  of  spruces  killed  by  this  beetle.  The  myce- 
lium of  the  fungus  grows  beneath  the  bark,  and  the  external  plant  is  connected  with 
it  through  the  perforations  made  by  the  insect.  Hence  this  fungus  becomes  a  con- 
spicuous indicator  of  the  track  of  the  beetle  and  tells  the  tale  of  its  destructive  power. 

In  a  subsequent  report,  the  thirty-first,  Mr.  Peck  thus  refers  to  the 
injuries  by  bark  borers  of  the  balsam  fir: 

The  wood  of  the  balsam  is  of  little  A^alue  for  lumber,  owing  to  the  small  size  of  the 
tree.  It  contains  resin  an<l  bums  freely,  but  with  a  crackling  noise.  The  smoke  is 
very  penetrating  and  iritating  to  the  eyes.  Near  the  summits  of  the  mountains,  how- 
ever, it  is  almost  the  only  available  wood  for  camps  and  camp-fires.  The  bark  of  this 
tree  furnishes  the  well-kuown  '' Canada  balsam,"  a  clear  viscid  resin  of  considerable 
repute  in  medicine  and  much  used  in  mounting  objects  for  the  microscope.  The  resin 
is  obtained  from  small  vesicles  or  '*blist«M"8"  in  the  bark. 
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It  is  generally  more  abundant  in  the  thrifty,  smooth-barked  trees  of  low  damp 
lands,  than  in  the  stunted  growths  of  the  mountains.  Because  of  the  value  of  this 
tree  as  a  producer  of  balsam,  and  because  of  its  beauty  and  fitness  to  adorn  parks  and 
pleasure  grounds,  it  ought  to  be  cherished  and  preserved.  But  like  its  companion, 
the  spruce,  it  has  its  insect  and  fungoid  foes.  While  at  Summit  in  Schoharie  County, 
in  September,  I  noticed  in  a  small  grove  of  balsams  that  a  dozen  or  more  of  the  trees 
had  recently  been  killed  or  were  then  dying.  The  leaves  had  nearly  all  changed  their 
color,  but  for  the  most  part  yet  remained  on  the  trees. 

^*  An  investigation  showed  pretty  conclusively  that  an  insect  was  the  cause  of  the 
death  of  the  trees.  A  minute  bark-mining  beetle,  both  in  its  mature  and  in  its  larval 
state,  was  found  between  the  bark  and  the  wood.  The  beetle  perforates  the  bark, 
excavates  its  furrow  along  the  inner  surface  in  a  horizontal  direction,  and  deposits  its 
eggs  along  the  sides  of  the  furrow,  which  is  less  than  one-sixteenth  of  an  inch  in  diame- 
ter. As  soon  as  the  eggs  are  hatched,  the  larvsB  begin  to  mine  furrows  of  their  own 
at  right  angles  to  the  original  gallery,  one  part  eating  their  way  upward  and  another 
downward  between  the  bark  and  the  wood.  These  larval  galleries  are  nearly  parallel 
to  each  other,  and  are  at  their  beginning  so  minute  that  they  are  scarcely  visible  to  the 
naked  eye ;  but  as  the  larva  advances  in  its  course  it  increases  in  size  and  the  diame- 
ter of  its  furrow  increases  in  like  manner.  The  larvse  were  found  (in  some  instances 
transformed  to  the  mature  beetle)  each  in  the  larger  end  of  its  own  fturow.  It  will  be 
observed  from  the  direction  of  the  original  farrow,  how  powerful  an  agent  for  mischief 
this  minute  beetle  is.  Its  work  is  carried  on  in  the  most  vital  part  of  the  tree.  Three 
or  four  beetles  attacking  the  trunk  at  or  about  the  same  height  and  on  different  sides 
of  the  tree,  would  completely  and  effectually  girdle  it  and  destroy  ite  life.  Even  a 
single  beetle,  by  extending  its  furrow  entirely  around  the  trunk,  would  accomplish 
the  same  result,  but  no  furrows  were  found  thus  extended.  The  length  of  the  origi- 
nal furrows  appeared  to  be  less  than  4  inches.  The  beetle  itself  is  scarcely  more  than 
one  line  long,  and  belongs  to  the  genus  Tomicm.  The  species  is  probably  undescribed. 
In  the  case  of  the  spruce-destroying  beetle  more  workers  are  necessary  to  kill  the  tree 
because  the  main  furrows  are  excavated  longitudinally  or  parallel  to  the  axis  of  the 
trunk,  while  in  the  case  of  the  balsam-destroying  beetle  the  original  furrow  is  exca- 
vated at  right  angles  to  this  axis,  and  therefore  cuts  off  or  destroys  the  vital  action 
over  a  much  broader  space. 

"The  destruction  of  the  balsams  was  not  limited  to  the  single  grove  in  which  it  was 
first  observed.  In  several  places  along  the  road  between  Summit  and  Jefferson  dead 
and  dying  balsams  were  noticed;  but  the  affected  trees  were  not  very  numerous,  and 
it  would  not  be  a  difficult  matter,  with  prompt  and  united  action,  to  arrest  the  prog- 
ress of  the  mischief.  If  each  man,  on  whose  land  the  balsams  grow,  would,  as  soon 
as  signs  of  the  presence  of  the  trouble  are  manifest,  cut  the  affected  trees,  strip  off  the 
bark  and  burn  it,  he  would,  by  so  doing,  destroy  the  colonies  of  larva)  and  prevent 
the  further  spread  of  the  mischief.  It  is  not  at  all  probable  that  trees  once  attacked 
and  showing  signs  of  death  can  be  saved,  and  it  would  be  far  better  to  cut  them  im- 
mediately than  to  allow  them  to  remain  as  nurseries  for  these  tiny  marauders. '' 

The  spruce  and  firs  in  the  Adiroudacks,  however,  seem  in  general  less  affected  than 
in  Maine.  Mr.  John  H.  Sears,  an  observing  botanist  of  Salem,  Mass.,  who  made  a 
trip  there  late  in  the  summer  of  1881,  writes  me  that  "  the  spruce  and  other  coniferous 
trees  are  remarkably  healthy,  noticeably  so  from  Ticonderoga,  Essex  County,  through 
Clinton  County  to  Rouse's  Point;  and  in  Canada  northward  to  Montreal  from  Lyon 
Mountain  to  Chateaugay  there  are  large  and  handsome  specimens  over  3  feet  in  diam- 
eter. 

Similar  destruction  of  spruces  in  Maims  in  1818. — From  Mr.  William 
Alexander,  of  Harpswell,  we  learned  that "  about  eighty  years  ago  ^  there 
was  a  similar  destruction  of  the  spruce  growth  upon  the  same  farm  (his 
father's)  as  we  visited,  and  it  was  his  impression  that  his  father  ac- 
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counted  for  it  by  the  ravages  of  insects.  The  following  letter  from 
Hon.  R.  H.  Gardiner,  of  Oakwoods,  near  Gardiner,  Me.,  written  to  Mr. 
A.  G.  Tenney,  editor  of  the  Branswick  Telegraph,  will  corroborate  the 
idea  that  the  visitations  of  bark-beetles  are  in  a  degree  periodical: 

Oakwoods,  August  27, 1881. 

Dbae  Sir  :  Yon  requested  in  the  last  number  of  the  Telegraph  information  about 
dying  spmcesi  for  the  purpose  of  aiding  Professor  Packard  in  his  investigation  of  the 
enemies  of  the  spruce.  I  can  render  no  aid  in  the  matter,  but  would  remind  yon  of  a 
fact  that  may  be  forgotten,  that  in  the  year  1818  every  spruce  tree  west  of  the  Penob- 
scot was  killed  by  an  insect.  I  cannot  remember  this,  but  have  often  heard  my  father 
speak  of  it.  From  18.33  to  1836  I  was  interested  in  the  lumber  business  on  the  Kenne- 
bec and  no  spruce  were  ever  seen  amon^  the  rafts  of  logs,  though  spruce  from  the 
Penobscot  was  sold  in  Boston.  Now,  little  else  than  spruce  is  cut  on  the  upper  waters 
of  the  Kennebec,  but  every  spruce  tree  has  grown  since  1818. 

I  would  have  written  direct  to  Professor  Packard,  but  thought  it  probable  the  fact 
I  speak  of  was  known  to  him  and  I  only  mention  it  now  to  you  in  case  it  may  have 
been  forgotten. 

Yours,  very  truly, 

R.  H.  GARDINER. 

Similar  destruction  of  forests  in  Germany  and  in  Scandinavia. — ^Wide- 
spread devastations  in  spruce  forests  have  occurred  at  intervals  within 
the  past  century  in  Europe,  and  this  has  been  generally  attributed  by 
entomologists  and  foresters  to  the  operations  of  these  timber  beetles  or 
more  properly  bark -borers.  As  bearing  on  this  point  we  quote  from  an 
article  which  appeared  in  Nature,  for  October  14, 1880: 

In  an  article  in  Danish,  entitled  "Om  Grantorken  og  Barkbillen,"  by  J.  B.  Barth, 
the  author,  who  is  one  of  the  first  authorities  in  Norway  on  questions  of  forestry  and 
arboriculture  generally,  explains  his  reasons  for  differing  firom  the  opinion  commonly 
received,  that  the  desiccation  and  ultimate  death  of  the  Norwegian  spruce  {Abies 
exoeUa)  are  due  to  the  attacks  of  TomUms  typographus  (Boatrychua  typographus),  which 
is  usually  regarded  as  the  most  pernicious  of  all  the  insect  enemies  of  the  Coniferse. 
Herr  Barth  does  not  dispute  the  fact  that  this  beetle  is  to  be  found  often  in  large 
numbers  on  trees  affected  by  abnormal  drying  up,  whether  still  standing  or  cot  down ; 
but,  in  his  opinion,  although  disease  in  the  tree  may  be  the  cause,  it  is  not  the  result 
of  the  presenee  of  the  Tomicus,  which  he  believes  to  have  absolutely  no  effect  on  the 
condition  of  the  bark.  According  to  this  view  the  numerous  agents  employed  in 
Germany  and  elsewhere  to  eradicate  this  beetle  have  no  result  but  waste  of  labor 
and  money,  the  only  remedy  against  the  drying  up  of  the  bark  being  a  more  scien- 
tific mode  of  clearing  forests,  in  which  the  trees  often  perish  either  through  over- 
crowding, or,  more  frequently,  through  reckless  felling  by  which  cold  blasts  are 
allowed  to  fall  directly  on  the  interior.  Herr  Barth's  views  are  in  opposition  to  those 
of  the  majority  of  the  working  foresters  of  Germany  and  Scandinavia,  but  his  exten- 
sive acquaintance  with  home  and  foreign  forests,  his  great  practical  experience,  and 
his  reputation  as  a  naturalist,  entitle  them  to  all  possible  respect,  although  it  is  not 
to  be  supposed  that  his  plea  for  the  innocaousness  of  the  Bostryohus  typographus  will 
be  admitted  without  much  sifting  of  the  evidence,  seeing  that  this  insect  is  generally 
believed  by  German  foresters  to  have  been  the  cause  of  the  destruction  of  the  forests 
^f  the  Harz  Mountains,  when  between  1780  and  1790  two  million  trees  died  of  desioca- 
ition. 

The  disease  due  to  hark  and  timber  beetles. — ^Prom  the  foregoing  state- 
ments the  reader  will  justly  infer  that  the  great  destruction  of  spruce 
-and  forest  trees  throughout  Northern  New  England  in  1879,  and  four  or 
Ave  years  following,  was  due  to  the  attacks  of  beetles^  cl^^^J^  small 
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cylindrical  bark-borers,  belonging  to  the  coleopterous  family  Scolytidce; 
three  species,  PityophthortispuherultMyXylot^rtis  hivittatus,  and  Xyleborm 
cwlatMSj  being  the  principal  aggressors. 

That  the  disease  was  not  due  to  fungi  has  been  shown  by  a  thor- 
oughly competent  botanist.  Prof.  Charles  H.  Peck,  of  Albany,  K.  Y. 
That  it  was  not  due  to  extremely  cold  weather  in  winter  is  probably  cer- 
tain from  the  fact  generally  observed  by  us  that  spruce  and  fir  forests, 
over  any  given  area,  are  not  universally  killed,  as  among  groves  of  dead 
spruces  and  firs  many  living  perfectly  healthy  trees  exist,  while  the  pines 
and  hemlocks  have  been  unharmed.  By  cutting  down  portions  of  for- 
ests and  thus  letting  in  cold  severe  winter  blasts,  general  and  wide- 
spread destruction  of  entire  forests  may  ensue,  as  has  been  shown  to 
have  been  the  case  in  France.  Why  pine  trees  should  have,  in  general, 
escaped  the  ravages  of  these  beetles,  all  of  which  we  have  found  in 
greater  or  less  abundance  under  the  bark  of  dead  pines,  and  especially 
in  dead  stumps,  we  cannot  explain,  except  from  the  well-known  fact  that 
most  vegetable-eating  insects  prefer  one  species  of  tree  and  retain  that 
preference  for  successive  generations. 

Remedies. — ^When  a  growth  of  these  trees  is  invaded  by  insects  boring 
in  or  under  the  bark,  the  loosened  bark  should  at  once  be  stripped  off 
and  burnt.  If  the  tree  is  dead  it  should  be  cut  down  and  the  bark 
stripped  off  and  at  once  used  for  firewood,  even  if  the  wood  is  kept  for 
future  use  as  fuel.  Trees  infested  by  caterpillars  may  leave  out  again 
and  gradually  assume  nearly  their  original  health  and  vigor.  But  the 
best  remedies  are  those  of  a  preventive  nature.  In  the  present  case, 
though  the  evil  is  apparently  diminishing  in  Maine,  our  observations 
taught  us  that  the  dead  firs  and  spruces  wherever  examined  are  teeming 
with  thousands  and  even  millions  of  small  bark  beetles  in  all  stages  of 
growth.  It  would  therefore  be  wise  to  prevent  any  further  spread  of  the 
evil  by  cutting  down  dead  spruce  and  fir  timber  and  selling  it  off  this 
winter  for  fuel.  Forests  should  be  thoroughly  cleared,  and  even  pine 
stumps  should  be  barked  and  the  bark  burned,  for,  as  already  stated 
(p.  175),  we  have  taken  thousands  of  these  spruce  beetles  from  under 
the  bark  of  white-pine  stumps.  In  fact,  stumps,  in  the  summer  succeed- 
ing the  falling  of  the  tree,  are  a  general  resort  for  all  sorts  of  destructive 
boring  insects;  and  should  it  be  too  expensive  a  matter  to  pull  up  such 
stumps,  if  the  bark  is  torn  off,  the  naked  stump  will  be  much  less  fre- 
quented by  noxious  insects. 

We  will  now  proceed  to  an  enumeration  of  the  insects  known  to  be 
more  or  less  destructive  to  spruce  and  fir  trees. 

AFFECTINa  THE  TRUNK. 

1.  The  pine  longicorn  borer. 

Monohammus  confusor  Kirby. 

Order  Coleoptera;  family  Cerambycidjc. 

This  common  and  pernicious  borer  has  been  described  and  figured  on 

pages  152-156.    It  occurred  under  the  bark  of  dead  spruces  at  Brnns- 
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wick,  August  3  and  27.    At  the  latter  date  three  sets  of  the  larvae 

occurred — one  measuring  about  6™™,  another  9™",  and  a  third  from  16"™ 

to  20™"  in  length.    There  were  no  fully-grown  worms.    It  is  possible 

that  the  eggs  from  which  these  came  were  laid  in  the  early  summer;  but 

it  is  more  likely  that  they  were  deposited  by  the  female  during  the  pre. 

vious  summer,  as  the  beetle  is  not  to  be  seen  except  from  June  to  early 

September. 

2.  Unknown  buprestid  larva. 

A  species  of  Dxcerca  or  Melanophila,  (!) 

Kather  long  and  slender  larvae,  with  the  segment  next  behind  the  head 

much  narrower  than  in  Chrysohothris^  occurred  in  abundance  under  the 

bark  of  a  dead  spruce  at  Brunswick,  August  27.     They  were  nearly 

fully  grown.    The  larvsB  of  either  this  or  an  allied  species  also  occurred 

under  the  bark  of  a  spruce  near  the  Glen  House,  near  Gorham,  N.  H., 

July  22. 

3.  The  long-legged  melanophila. 

Melanophila  longipes. 

Order  Coleoptera  ;  family  Buprestid^. 

Probably  boring  into  the  trunks,  a  flat- headed  borer,  changing  to  a  small  Bnprestid 
beetle. 

This  beetle  is  thought  by  Mr.  George  Hunt  to  bore  into  the  wood  of 
the  spnice,  as  he  has  found  it  on  charred  spruce  timber  under  such  cir 
cumstances  as  to  lead  him  to  believe  that  it  depredates  on  this  tree. 
!N'othing  is  known  of  the  habits  of  the  larva. 

The  beetle.—  Body  deep  black,  immacnlate ;  thorax  with  an  obsolete  indented  line ; 
scutel  small,  subaugulated ;  elytra  finely  granulated ;  an  obtuse,  obsolete,  elevated 
line  from  the  shoulder  to  the  tip ;  tip  abruptly  terminated  by  a  small  spine  in  the 
center;  beneath  polished,  slightly  tinged  with  violaceous.  Tarsi  of  the  intermediate 
and  posterior  feet  elongated,  as  long  or  longer  than  the  tibia ;  first  joint  equal  to  the 
three  following  ones  conjointly ;  fourth  joint  bilobate,  very  short.  Found  in  Penn. 
sylvania  and  the  Western  States.    (Say.) 

Leconte  states  that  it  inhabits  Pennsylvania,  Kansas,  and  the  Lake 
Superior  region ;  that  it  is  very  closely  related  to  the  European  M,  ap- 
pendiculataj  but  on  comparison  the  thorax  is  less  rounded  on  the  sides, 
which  are  less  sinuate  posteriorly.  As  in  that  species,  the  sculpture  is 
very  indistinct  at  the  middle  and  the  small  carina  at  the  basal  angles 
nearly  parallel  with  the  margin.  The  elytra  are  more  gradually  nar- 
rowed behind,  and  the  apex  is  rectilinearly  attenuated  from  the  suture, 
while  in  M.  appendiculata  the  inner  outline  of  the  tip  is  concave,  though 
not  so  much  so  as  in  M.  atroptirpurea.  The  tip  of  the  abdomen,  as  in 
the  others  of  this  group,  is  slightly  emarginate,  with  the  angles  acute. 

4.  The  WHrra-piNE  weevil. 
PisBodes  atrobi  Peck. 

This  common  weevil,  which  is  described  and  figured  on  p.  185,  we  have 
found  the  past  season  from  the  10th  to  the  15th  August,  at  Brunswick, 
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under  the  bark  of  the  spruce.  The  cells,  like  those  found  in  the  pine 
branches,  were  situated  under  the  bark  of  the  trunk  of  spruces  6- 12 
inches  in  diameter,  and  contained  the  pupa  or  more  commonly  the  imago. 
The  beetles  were  found  flying  about  also  at  this  date. 

5.  The  ribbed  rhagium. 

Bhagium  Uneaium  Olivier. 

Already  described  on  p.  162,  this  insect  occurred  in  the  larva  state  in 
abundance  under  the  bark  of  spruce  stumps  and  standing  trees,  loosen- 
ing the  bark,  but  never  doing  any  mischief  as  far  as  we  are  aware  to 
the  living  tree.  Small  larvae,  only  4  or  5*"°*  in  length,  occurred  in  spruce 
stumps  August  25,  while  others  were  14™™  long.  Fully  grown  ones 
occurred  in  neighboring  pine  stumps,  and  one  after  having  been  kept  in 
confinement  until  the  last  of  September  went  into  the  pupa  state.  The 
eggs  from  which  the  smaller  ones  hatched  were  probably  laid  in  the  early 
summer;  the  trees  containing  these  grubs  were  cut  down  in  November, 
1880,  so  that  it  is  not  probable  that  the  larva  lives  more  than  one  year. 

6.  The  unarmed  spruce  bark-borer. 

Xyloierus  hiviitatus  Kirby. 
Order  Coleoptera  ;  family  Scolytid^. 

This  is  the  most  destructive  pest  of  the  spruce,  the  beetle  most  con- 
cerned in  the  ravages  of  spruce  forests  in  northern  New  England  from 
1878  to  1881.  We  first  observed  it  July  22, 1881,  in  spruce  stumps  near 
the  Glen  House,  in  the  White  Mountains,  N.  H.,  the  tree  ha\ing  evi- 
dently been  cut  down  within  a  few  months;  the  beetles  were  very 
abundant,  and  though  there  were  no  perforations  in  the  bark,  there 
were  small  holes  between  the  bark  and  the  wood  on  the  top  of  the 
stump,  the  beetles  having  availed  themselves  of  the  shiinkage  of  the 
bark  due  to  drying  of  the  wood,  to  effect  an  entrance  between  it  and  the 
wood  itself  5  here  they  were  congregated  in  abundance  and  were  appa- 
rently engaged  in  making  the  primary  galleiies  of  their  mines  and  lay- 
ing their  eggs.  It  was  also  found  under  the  bark  of  dead  standing  or 
fallen  spruces.  Afterwards  (July  27)  this  bark-borer  was  found  in 
abundance,  many  larvje,  a  few  pupse,  and  beetles  in  great  numbers, 
under  the  bark  of  partly  living  and  dead  spruces  at  Brunswick.  The 
burrows  made  were  small  and  irregular,  slightly  larger  than  the  size  of 
the  beetle,  and  were  much  like  those  made  by  Xyleborus  cwlatus^  with 
which  it  was  commonly  associated.  It  was  also  found  at  Merepoint- 
The  trees  at  Brunswick  teemed  with  them,  and  many  fewer  beetles  than 
those  observed  would  suffice  to  completely  girdle  and  kill  the  tree. 

This  beetle  has  its  insect  enemy;  we  observed  a  green  chalcid  fly  un- 
der the  bark,  July  27,  and  a  month  later,  August  25,  chalcid  larvje 
nearly  fully  grown  were  found  under  the  bark  so  near  the  larvsB  of  this 
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beetle,  that  we  feel  justified  in  supposing  that  it  must  have  been  feeding 
on  them. 

In  the  genus  XyloteruSj  according  to  Leconte  (Rhyncophora,  p.  357), 
the  club  of  the  antennae  is  oval,  compressed,  and  solid,  without  articu- 
lations ;  the  shining  corneous  part  extends  forwards  in  a  narrow  band  as 
far  as  the  middle,  except  in  X.  politus,  where  it  is  entirely  basal,  and 
the  club  is  indistinctly  divided  by  one  round  suture ;  the  rest  of  the  sur- 
face is  opaque,  finely  pubescent,  and  sensitive.  The  funicle  is  composed 
of  two  parts,  as  in  the  two  preceding  genera;  the  first  joint  is  large,  and 
stout  as  usual,  the  remaining  part  is  about  equal  in  length,  forming  a 
pedicel  to  the  club,  and  is  divided  by  two  not  well  marked  transverse 
sutures,  thus  causing  the  funicle  to  be  4-jointed.  The  eyes  are  moder- 
ately finely  granulated  and  completely  divided.  The  head  is  large,  ex- 
serted,  and  in  the  g  is  deeply  concave.  The  prothorax  is  broader  than 
long,  and  strongly  asperate  in  front  in  the  9 ,  less  in  the  8 .  The  tibiae 
are  dilated,  finely  serrate  on  the  outer  edge,  rounded  at  tip,  and  very 
feebly  mucronate  at  the  inner  angle ;  the  tarsi  have  the  joints  1-3  rather 
stout,  nearly  equal  in  length ;  fourth  very  small,  fifth  slender,  as  long 
as  the  second  and  third  united,  with  simple  divergent  claws.  The 
hairs  are  not  serrate  or  verticillate,  as  in  Pityopthorus,  but  slender  and 
smooth. 

The  four  species  in  our  fauna  are  easily  recognized : 

Elytra  with  weU  defined  strise  of  pnnctares,  interspaces  nearly  smooth 2. 

Elytra  with  ill-defined  distant  rows  of  punctures,  interspaces  equally  strongly  punc- 
tured, pubescence  erect,  abundant AfpolUus. 

Prothorax  finely  and  sparsely  punctured  at  the  sides  towards  the  base 1,  retusus. 

Prothorax  finely  but  less  sparsely  punctured  at  the  sides  towards  the  base.  2,  bivUtatus, 

Prothorax  scabrous  and  granulate  behind  the  middle 3,  soabrioollia. 

X  hivittatua  Mannh.,  BuU.  Mosc.  1858, 236 ;  Apate  biv.,  Kirby,  Faun-Bor.  Am.  IV,  192,  pi. 

8,  fig. 5;  Bostrichm  cavifrons  Mannh.,  BuU.  Mosc.  1843,  297  (^);  ibid,  1852,  359; 

Xyloterus  cav,j  Mannh.,  ibid,  1852, 385. 

Maine,  Canada,  Alaska,  Vancouver's  Island;  length  3-3.3™";  .12-13 
inch.  Varies  greatly  in  color.  Usually  the  front  part  of  the  prothorax,  the 
suture  and  the  margin  of  the  elytra  are  black;  sometimes  only  a  short, 
pale  stripe  is  seen  on  each  elytron.    (Identified  by  Dr.  Horn.) 

7.  The  spiked  spruce  bark-borer. 

XyUhorus  ccelaius  Zimmerman. 

Order  Coleoptera;  family  ScoLYTiDiE. 

As  the  foregoing  species  has  smoothed  unarmed  elytra,  we  have  named 
it  the  "unarmed  spruce  bark-oorer,"  while  the  present  species,  which  is 
also  destructive  to  spruce,  though  abundant  in  pine  trees  (p.  175),  being 
gouge-shaped  at  the  end  of  the  body  with  two  prominent  teeth  on  each  side 
at  the  end,  we  would  name  "  the  spined  spruce  bark-borer.'^  Its  habits  and 
mines  are  apparently  like  those  of  the  foregoing  species,  but  the  mines 
are  a  little  larger,  as  is  the  beetle  itself.  We  noticed  the  beetles  in  great 
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numbers  with  several  pupse  under  the  bark  of  the  spruce  at  Brunswick, 
August  22,  and  under  another  tree,  observed  August  27,  there  were  many 
pupse,  and  numerous  pale  beetles  which  had  only  recently  cast  off  their 
pupal  skins.  There  were  all  stages  between  very  pale  beetles  and  the  dark, 
black-brown  fully  mature  beetles;  some  with  a  short,  broad  dark  stripe 
on  each  wing-cover;  this  might  bethoughtat  first  sight  a  different  species, 
and  indeed  it  is  probable  that  from  variations  in  age  and  size,  too  many 
species  of  these  bark-borers  have  been  described. 

Leconte  states  that  the  genus  Xylehorus  has  "the  body  stout,  cylindri- 
cal; declivity  of  elytra  oblique,  scarcely  flattened;  funicle  of  antennae 
with  four  distinct  joints;  tibisB  finely  serrate  on  the  distal  half  of  their 
length  and  rounded  at  tip.^  X.  ccelatus  ranges  from  Canada  to  Texas 
and  California.  In  this  species  "the  declivities  of  the  elytra  at  the  end 
of  the  body  are  with  two  prominent  tubercles,  and  some  smaller  margi- 
nal ones;  elytra  strongly  punctured  in  rows;  interspaces  with  rows  of 
distant  punctures.^    (Identified  by  Dr.  Horn.) 

8.  The  least  spruce  ba.rk-borbr. 

Crypturgus  atomus  Leconte. 
Order  Coleoptera;  family  ScoLYTiDiE. 

This  minute  bark-borer,  though  often  occurring  in  white  pine  bark, 
must  not  be  confounded  with  Pityophthorus  pubervlus  of  the  white  pine 
(p.  172),  as  its  burrow  is  very  different.  The  present  species  is  l.|™°* 
long,  and  f  ™™  in  diameter.  The  mine  consists  of  a  short  sinuous  pri- 
mary gallery  about  i  inch  long,  which  gives  off  at  intervals  about  ten 
short  secondary  galleries  from  each  side,  but  they  are  not  made  in  the 
same  plane,  next  to  the  sap-wood  as  in  P.  puberulus^  but  penetrate  only 
the  bark  itself  in  all  directions,  so  that  no  regular  pattern  is  formed. 
The  beetle  is  extremely  numerous,  a  great  many  dense  mines  being 
situated  within  a  square  inch  of  surface.  They  were  observed  in  great 
profusion  in  the  larva,  pupa,  and  beetle  states  at  Brunswick,  Me.,  dur- 
ing August ;  in  standing  dead  trees  as  well  as  spruce  stumps ;  also  in 
white  pine  stumps.  Many  of  our  observations  on  this  and  the  foregoing 
species,  as  well  as  the  Rhagium,  were  made  by  the  side  of  Maquoit 
street,  Brunswick,  on  land  from  which  timber  was  felled,  as  we  were 
informed,  in  November,  1880,  so  that  the  period  during  which  the  in- 
sects hail  been  at  work  was  known  quite  exactly. 

This  species  has  been  kindly  identified  for  us  by  Br.  John  L.  Leconte, 
of  Philadelphia,  who  has  also  prepared  the  following  description,  which 
is  much  more  complete  than  the  original  description  in  the  Transactions 
of  the  American  Entomological  Society. 

The  beetle, — Slender,  dark  piceons,  shining,  prothorax  distinctly  longer  than  wide, 
sparsely  and  coarsely  punctured ;  elytra  very  finely  not  densely  pubescent,  strisB  com- 
posed of  shallow  punctures,  interspaces  as  well  as  the  stri»  without  distinct  punctu- 
lation.  Length  1™™  -f.  Head  with  a  broad  short  beak,  slightly  convex,  finely  not 
densely  punctulate.    Prothorax  distinctly  longer  than  wide,  slightly  rounded  on  the 
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sides,  gradually  uarrowed  from  the  middle  to  the  tip ;  disc  transversely  convex,  not 
polished,  but  very  imperceptibly  granulate,  sparsely  and  strongly  punctured.  Elytra 
cylindrical,  not  wider  than  the  prothorax,  convexly  declivous  behind;  sparsely 
clothed  with  very  short  and  fine  yellowish  pubescence ;  strisB  composed  of  rather 
large  shallow  punctures,  interspaces  not  narrower  than  the  strisB,  almost  impercepti- 
bly pnnctulate.  Beneath  nearly  smooth,  sides  of  metastemum  with  a  row  of  punc- 
tures, sides  of  ventral  segments  feebly  punctured.  Legs  piceous,  front  tibise  with  5 
distinct  acute  teeth  on  the  outer  edge,  which  is  also  sparsely  fringed  with  long  yel- 
lowish hairs,  with  a  fine  apical  spine  i^t  inner  angle ;  tarsi  yellow,  narrow,  third  joint 
not  dilated.  Antennse  with  the  scape  long,  the  first  joint  of  the  fnnicle  large,  rounded, 
second  indistinct,  closely  connected  with  the  club,  which  is  large,  oval,  not  pointed, 
solid,  polished,  and  corneous  except  along  the  apical  margin,  where  there  is  a  spongy 
sensitive  band. 

9.  The  pine  timber  beetle. 

Pityophthorua  materaiius  (Fitch). 

This  bark-borer  has  been  noticed  on  p.  173.  We  found  numbers  of 
them  at  Brunswick  in  August,  1881,  which  were  identified  as  such  by 
Dr.  Horn,  under  the  bark  of  a  spruce,  which  had  been  cut  down  the 
preceding  November;  a  few  larvsB  occurred  with  these. 

10.  Hylurgops  ptnifeie  Fitch, 

This  species,  noticed  on  p.  177  as  occurring  in  pine  stumps,  was  also 
found  mining  under  the  bark  of  spruce  stumps  of  trees  felled  in  Novem- 
ber, 1880.  The  track  was  made  at  the  beginning  of  the  roots,  and  is 
slightly  sinuous,  two  or  three  inches  long;  3""  wide,  while  the  diameter 
of  the  hole  for  the  exit  of  the  beetle  is  2^™*°  in  diameter. 

11.  Cupe€  ooncolor  Westwood. 

Order  Golboptera;  family  Cupe8IDJ2. 

This  beetle  has  been  found  by  Mr.  G.  Hunt  upon  or  among  spruce 
boards  in  a  tannery  in  Northern  New  York ;  hence  he  thinks  it  may  be 
a  spruce  insect. 

12.  The  pine  nephopteryx. 
PinxpeBtia  Zimmermanni  Grote. 

This  is  said  by  Mr.  Zimmermann  to  be  destructive  to  young  spruces 
in  New  York.    (Can.  Ent.,  xii,  59.    See  p.  182.) 

AFFECTING  THE  LEAVES. 

13.  The  checkered  pine  measuring  worm. 

Feeding  on  the  leaves  in  August  and  early  September  in  Maine,  a  geonietrid  cater- 
pillar with  the  body  very  slender,  gradually  increasing  in  width  towards  the  anal 
proplegs. 

Head  very  small,  much  narrower  than  the  body,  deeply  indented  on 
the  vertex,  each  side  angular  above.  General  color  that  of  the  bark  of 
the  spruce  twigs,  checkered  with  black  and  gray,  with  a  lateral  black 
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flattened  and  broad  tubercle  on  each  segment.  This  is  a  very  pretty 
wood-colored  caterpillar,  congeneric  with  No.  9  on  the  fir.  They  vary 
in  intensity  of  color,  some  being  much  darker  than  others ;  the  small 
ones  paler.    Length,  12"". 

14.  The  livid  green  spruce  measuring-worm. 

Feeding  on  the  leaves  late  in  Augast  in  Maine,  a  pecnliar  very  smooth  slender 
larva ;  the  head  smooth,  as  wide  as  the  body ;  the  latter  of  uniform  width.  Above  livid 
greenish,  with  a  faint  purplish  tint.  Lateral  ridge  pale  green ;  body  beneath  pale 
greenish.    Length  12™™. 

15.  The  red  and  yellow-striped  spruce  measuring- worm. 

Order  Lepidoptera  ;  family  PHAL^NiDiB. 

Feeding  on  the  leaves  late  in  August,  a  smaU  geometrid  caterpiUar,  with  the  body 
flattened,  reddish  above,  with  a  linear,  very  narrow  delicate  red  dorsal  line ;  lateral 
ridge  straw-yellow.  Anal  plate  short  and  broad,  with  two  conical  spines  projecting 
behind  it.    Body  beneath  whitish  yellow. 

16.  The  spruce  twig-mimicker. 

Order  Lepidoptera  ;  family  PHALiENiD^. 

This  interesting  geometrid  caterpillar  is  over  an  inch  (30°»™)  long,  and 
closely  mimics  the  dry  twigs  of  the  spmce  and  fir.  The  head  is  slightly 
wider  than  the  body;  rounded,  the  vertex  on  each  side  rather  full.  The 
body  with  four  small,  high,  rounded  dark  tubercles  on  each  segment; 
and  low  down  on  the  side  of  each  segment  is  a  group  of  four  irregular 
dark  tubercles.  Just  behind  the  prothoracic  stigmata  is  a  dorsal,  high, 
prominent  transverse  rough  ridge.  Supra-anal  plate  rounded  at  the 
apex,  with  four  setiferous,  slender,  rounded  tubercles,  arranged  nearly 
in  a  square,  and  projecting  backward  from  the  apex ;  while  below  the 
two  anal  tubercles  are  large,  full,  and  rounded  at  the  end.  General 
color  lilac-ash ;  head  variously  striped  and  mottled,  and  the  body  irreg- 
ularly mottled  and  spotted  with  ash  and  black.  Segments  transversely 
wrinkled;  the  lateral  ridge  moderately  prominent.  In  the  young,  two- 
thirds  grown,  the  body  is  darker,  and  there  is  a  row  of  irregular  con- 
spicuous white  spots  on  the  side  of  the  body.  It  is  distinguished  from 
No.  9  on  the  fir  by  the  rounded,  less  angular  head,  and  by  having  four 
instead  of  two  tubercles,  but  belongs  to  the  same  genus.  It  is  also 
different  from  No.  9  on  the  fir  in  not  having  a  lateral  yellow  line. 

17.  The  cone-headed  spruce  caterpillar. 

A  noctuid  or  sphinx f  larva,  feeding  late  in  Angnst  in  Maine  on  the  sprnce,  with 
ten  abdominal  feet.  Head  very  large,  vertex  high,  ending  in  a  large  cone.  Snpra- 
anal  plate  large,  long,  triangnlar,  ending  in  two  blnnt  conical  tabercles.  Head  pale 
green,  tipped  with  red  on  the  point  of  the  vertex,  from  which  two  faint  white  bauds 
pass  down  by  the  eyes.  Clypeus  and  labrnm  honey-yellow,  black  on  the  sides.  Two 
dorsal  and  two  lateral  continaons  linear  white  lines.  A  broken  sabstigmatal  broad 
snow-white  line.  Thoracic  feet  pale  green;  abdominal  feet  tipped  with  red.  Monlted 
August  30.    Length  20'n". 
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18.  The  fir  harlequin  caterpillar. 
This  caterpillar,  more  commonly  found  on  the  fir,  is  described  on  p.  239. 
19.  Eaclea  imperialU  HUbner. 

This  caterpillar  is  reported  by  Mr.  Hulst  to  feed  on  the  sprace.  (Bul- 
letin Brooklyn  Ent.  Soc.,  ii,  77.) 

20.  The  spruce  saw-fly. 

Lopkyrus  dbietia  Harris  f 

Order  Htm^optera  ;  family  TENTHREDiNiDiE. 

Oocnrriug  infrequently  and  not  gregariously  in  Maine  late  in  August  on  the  sprace, 
a  false-caterpillar;  the  body  long,  broader  than  the  head;  pale  pea-green,  the  color 
of  the  leaves.  Head  smooth,  ooncolorous  with  the  body,  with  a  dark  patch  extending 
upward  behind  each  eye.  Body  with  a  dorsal  dark  green  stripe,  bordered  on  each 
side  with  whitish  glaucous  green.  Along  the  body  a  lateral  conspicuous  broad  white 
stripe,  the  stripe  much  scalloped  below.  Body  beneath  and  proplegs  uniformly  green. 
Thoracic  legs  pale  honey  yellow,  except  at  base.    Length  17»»™. 

No  black  spots  on  the  body ;  though  Harris  says  the  larva  of  Lophyrua  dbietia  is  like 
that  of  Abbot's  white  pine  saw-fly.     (See  p.  197.) 

21.  The  spruce  bud-louse. 

Adelgea  dbieHoolens  Thomas. 

Order  Hemiptera;  family  Aphid^. 

Deforming  the  terminal  shoots  of  the  spruce,  producing  large  swellings  which 
would  be  readily  mistaken  for  the  cones  of  the  same  tree. 

We  take  the  following  account  and  illustration  ft*om  our  Guide  to 
the  Study  of  Insects:  "The  genus  Adelges  was  proposed  by  Vallot  for 
certain  broad,  flattened  plant-lice  which  attack  coniferous  trees,  often 
raising  swellings  on  twigs  like  pine  and  spruce  cones.    The  antennse 

are  short,  5-jointed  and  slender; 
there  are  three  straight  veinlets 
arising  from  the  main  subcostal 
vein  and  directed  outwards,  and 
there  are  no  honey  tubes ;  other- 
wise these  insects  closely  resem- 

Fig. 90.-The  sprace loaee.-Fram  Packard.  blc  the   ApkidcS.      A  SpCCieS 

closely  related  to  the  European  Adelges  (Chermes)  coccineus  of  Rats, 
burg,  and  the  A.  strobilobim  of  Kaltenbach,  which  have  similar  habits, 
we  have  found  in  abundance  on  the  spruce  in  Maine,  where  it  pro- 
duces swellings  at  the  ends  of  the  twigs,  resembling  in  size  and  form 
the  cones  of  the  same  tree.  We  would  add  that  each  leaf-bud  is  en- 
larged, having  an  Adelges  under  it.  As  those  nearest  the  base  mature 
first,  and  leave  their  domicile  the  deformed  leaf-bud  stands  out  from  the 
axis  of  the  shoot,  thus  giving  the  cone  like  appearance  to  the  end  of  the 
shoof  This  has  since  been  described  by  Prof.  Gyrus  Thomas  in  his 
Third  Report  '^n  the  Injurious  Insects  of  Illinois,  p.  156. 
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22.  The  European  spruce  bud-louse. 
Adelges  ainetia  Linn. 

We  observed  this  species  in  considerable  nambers  on  the  ]!Torway 
spruces  on  the  grounds  of  the  Peabody  Academy  of  Science  at  Salem, 
in  August  1881.  The  deformation  produced  in  the  terminal  buds  and 
twigs  were  like  those  figured  in  Batzeburg's  Die  Waldverderbniss,  Bd. 
i,  pi.  28,  figs.  1,  2. 

23.  Spruce-tree  plant-louse. 

Lacknus  abietis  Fitch. 

Occurring  on  Abies  nigra;  the  wingless  females  pabescent,  broadly  oval,  blackish, 
clonded  with  brown,  with  a  faint  ashy  stripe  on  the  back ;  under  side  mealy,  with  a 
black  spot  near  the  tip ;  antennse  dull  white,  with  a  black  ring  at  the  tip  of  each 
joint.    Length  to  the  tip  of  the  abdomen  0.15  inch.    (Fitch.) 

It  is  probably  this  species  which  we  have  found  in  abundance  on  the 
terminal  branches  of  spruces  at  Brunswick,  Me.,  in  July  and  August. 

24.  The  spruce-tree  leaf-hopper. 

Athysanus  abietis  Fitch. 

Order  Hemiptera  ;  family  Tettigoniid-«:. 

Puncturing  their  leaves  and  extracting  their  juices  the  latter  part  of  May  and 
during  the  month  of  June,  an  oblong  black  shining  leaf-hopper  0.20  long,  tapering 
posteriorly,  and  broadest  across  the  base  of  the  thorax,  with  a  light-yellow  head, 
.  having  the  month  black  and  also  two  bands  upon  the  crown,  the  ends  of  which  are 
often  united,  and  commonly  with  a  white  streak  on  the  middle  of  the  inner  edge  of 
the  wing-covers,  its  legs  being  pale  yellowish  varied  more  or  less  with  black. 

^<I  first  met  with  several  specimens  of  this  insect  eleven  years  since, 
upon  the  black  spruce  and  fir  balsam,  on  the  summit  of  the  Green 
Mountains,  in  an  excursion  hither  with  that  martyr  of  science,  the  late 
Prof.  G.  B.  Adams.  Since  then  I  have  repeatedly  captured  this  same 
insect  upon  birch  trees,  distant  from  any  spruces,  and  it  is  possible  it 
might  have  been  accidently  present  on  these  latter  trees  in  the  instance 
first  mentioned,  there  being  numerous  birch  trees  in  the  same  vicinity." 
(Fitch.) 

INSECTS  HTJUBIOUS  TO  THE  FIB  TREE  {Abies  baUamea). 

APFEOTINa  THE  TRUNK. 

1.  The  pine  longicorn  borer. 

Monohammus  confusor  Kirby. 

Fully  grown  larvae,  very  large  and  long,  and  evidently  ready  to  pu- 
pate, occurred  under  the  bark  of  a  dead  fir  near  the  Glen  House,  White 
Mountains,  July  22.  A  fir  tree  was  evidently  killed  by  these  borers  at 
Merepoint,  Brunswick,  Me.,  as  from  the  freshly  cut  stump  a  fully  grown 
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dead  larva  and  beetle  were  taken  from  the  holes,  several  of  which 
were  in  the  tree.  The  holes  were  round  and  7™™  in  diaoieter.  Other 
trees  were  observed  here  and  also  on  the  Harpswell  road  with  large  round 
holes  in  the  bark,  evidently  the  work  of  this  borer. 

2.  Xyloterus  hitiitatus  (Kirby). 

This  beetle  occurred,  though  not  commonly,  under  the  bark  of  the 
fir  near  the  Glen  House,  July  22. 

3.  Xyleboras  ccelatua  ZiminermanD. 

This  beetle  occurred  in  abundance  in  a  fir  stump,  with  the  larvae, 
August  27,  at  Brunswick. 

4.  Crypturgus  atomus  Leconte. 

This  minute  species  occurred  frequently  under  the  bark  of  a  fir  stump 
at  Brunswick  late  in  August. 

5.  The  white  pine  weevil. 

Fissodes  atrohi  Peck. 

This  weevil,  with  the  larva  and  pupa,  was  found  under  the  bark  of  a 
fir  tree  on  the  Mount  Washington  carriage  road,  near  the  Glen  House, 
July  22. 

6.  Rhagium  lineatum, 

Larvte  of  this  beetle,  one-half  grown,  occurred  August  27,  at  Bruns- 
wick, in  a  fir  stump. 

AFFECTINa  THE  LEAVES. 

7.  The  fir-tree  saw-ply. 

LophyruB  ahieUs  Harris. 

Order  Hymekoptera;  family  TE2rrHREDiNiD.E. 

This  pest  of  the  fir  which  also  infests  pines  has  been  described  on 
page  197. 

The  specimens  I  found  of  this  species,  the  females  of  which  I  raised 
from  the  larva  and  submitted  to  Mr.  E.  Norton  for  identification,  had 
larvae,  of  which  the  following  description  is  taken  from  my  notes. 
Much  like  that  on  the  cedar  and  juniper,  but  darker  green,  with  a  black 
head  and  thoracic  feet.  Median  dorsal  stripe  pale  instead  of  dusky, 
and  beside  a  pale  subdorsal  stripe,  with  a  whitish  green,  lateral  firm 
stripe.  Beneath  paler  green  than  above.  Of  the  same  size.  It  spun 
a  light  silk  cocoon  August  23.  The  imago  was  found  dead  in  the 
breeding  box  September  14,  1881,  and  must  have  left  the  cocoon 
during  the  first  week  in  September.  The  antennce  are  black,  serrated. 
Body  dull  horn-yellow 5  abdomen  a  little  paler,  more  amber  colored; 
legs  concolorous  with  the  body.  Wings  smoky,  with  black  veins. 
Length  7°^™.  Cocoon  regularly  oval-cylindrical ;  of  a  pale  silken  brown ; 
length  8°»°». 

Digitized  by  VjOOQIC 


INSECTS   INJURIOUS    TO   THE   FIR   TREE.  237 

8.  The  fir  needle  inch-worm. 

Order  Lepidoptera;  family  Phal^nid^. 

Feeding  in  August  on  the  leaves  of  the  fir  and  very  closely  mlmicing  the  reddish 
partly  dead  leaves  or  needles;  a  measuring  or  inch  worm,  with  the  body  flattened  from 
above  downward  and  tapering  at  both  ends,  thus  closely  approximating  the  form  of 
a  fir  leaf.  Head  small,  narrower  than  the  body ;  smooth,  pale,  mottled  and  spotted 
with  reddish.  Body  reddish,  covered  with  fine  whitish  papillsB;  a  faint  blackish, 
somewhat  broken  narrow  dorsal  line ;  a  fine  pale  whitish  subdorsal  line.  Lateral  line 
yellowish  in  partly  grown  caterpillars,  obsolete  in  larger  ones,  becoming  distinct  on 
the  sides  of  tbe  not  large,  sharply  acute  supra-anal  plate;  two  large  acute  spines  below 
the  plate.  Body  beneath  of  a  peculiar  glaucous  greenish  white,  with  a  median  reddish 
line.  Thoracic  and  abdominal  legs  dull  livid  reddish.  Length  20™™.  Observed 
not  nnfrequently  at  Brunswick,  Me.,  late  in  August;  also  found  feeding  at  Brunswick 
on  the  low-bush  common  juniper  (Juniperu9  communis)  August  26-29,  1881. 

This  is  one  of  the  most  remarkable  cases  of  mimicry  yet  noticed 
among  those  feeding  on  coniferous  trees.  Often  on  beating  them  into  an 
umbrella,  which  I  used  in  collecting  caterpillars,  have  1  hesitated  to  pick 
them  up,  waiting  to  see  whether  or  not  they  were  simply  dead  fir  leaves; 
in  some  cases  the  caterpillars  themselves  answering  the  question  by 
walking  off  at  their  peculiar  measuring  gait. 

The  caterpillar  changed  to  a  chrysalis  August  25,  the  pupa,  at  first 
greenish,  became  pale  mahogany  brown.    Length  6"*". 

9.  The  angular-headed,  marbled  fir  inch- worm. 

Order  LEPd>OPTERA;  family  Phal-snid^. 

Feeding  on  the  leaves  in  Maine,  late  in  August,  a  very  slender  inch- worm;  thehody 
tubercnlated,  blackish  brown.  Head  angular;  tbe  vertex  angulated  above  on  each 
bide.  Body  with  five  pairs  of  well  marked  smaU  prominent  tubercles;  sutures  between 
the  segments  not  well  marked,  so  that  it  is  difficult  to  tell  on  which  segment  the  tuber- 
cles are  situated.  Body  wood-colored,  the  shade  of  the  bark  of  the  tree,  mottled  with 
black-brown,  reddish  gray  and  gray  markings.  Head  marbled  or  mottled  like  the 
body,  with  a  whitish  line  along  the  top  of  each  side,  and  continued  along  the  prothor- 
acic  segment,  and  in  the  form  of  two  broken  white  faint  lines  along  the  sides  towards 
the  end  of  the  body.  Anal  legs  much  larger  than  the  other  abdominal  legs.  Length 
about  20™«. 

This  caterpillar  is  not  specially  mimetic,  though  it  is  probably  pro- 
tected from  the  search  of  birds  by  its  general  resemblance  to  a  dry  fir 
twig.  It  may  be  recognized  by  its  angular  head,  dark  marbled  body, 
colored  like  the  bark  of  the  branches  on  which  it  rests,  and  by  the  five 
pair  of  sharp,  prominent  small  tubercles.  It  closely  resembles  in  color- 
ation the  noctuid  caterpillar  (No.  14)  on  the  same  tree.  It  may  be  found 
to  be  identical  with  No.  16  on  the  spruce. 

10.  The  ten-lined  pine  inch-worm. 

Feeding  on  the  leaves  of  the  fir,  hemlock,  and  spruce,  an  inch- worm  with  body  very 
slender,  with  minute  prominent  tubercles,  and  a  large,  full,  rounded  head;  the  latter 
deeply  divided  in  the  middle,  and  much  wider  than  the  body.  The  general  color  a 
flesh  tint,  with  8-10  blackish-brown  lines  on  top  of  the  body.    Head  reddish,  mottled 
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with  dark  brown.  On  the  side  of  nearly  each  segment  a  pair  of  dark  acute  tnberoles 
and  below  the  bright  straw-yellow  lateral  ridge  (the  line  is  broken  in  fally  grown 
larvsB)  is  a  black  irregular  flattened  broad  eminence.  Supra-anal  plate  large,  project- 
ing far  behind  and,  like  the  pair  of  anal  legs,  flesh  red.  Body  beneath  deep  flesh - 
colored,  with  dark  linear  stripes.    Length  of  body  20™™. 

This  caterpillar,  which  may  be  recognized  by  its  slender  body,  with 
8-10  dark  lines,  the  broken  lateral  straw-yellow  line,  and  the  larger 
rounded  deeply  incised  head,  is  common  not  only  on  the  fir,  but  also  on 
the  spruce  and  hemlock  late  in  August  and  early  in  September  in 
Maine.  In  fully  grown  caterpillars  on  each  segment  of  the  body  are  two 
high  rounded  subdorsal  and  two  larger  lateral  tubercles,  which  are 
reddish  flesh-colored  tipped  with  black,  and  there  are  two  rounded 
supra-anal  tubercles.  This  caterpillar  is  infested  by  a  Microgastery  a 
single  one  of  these  small  ichneumon  larvse  issuing  from  the  body  and 
spinning  a  cocoon  during  the  last  week  of  August,  The  same  cater- 
pillar is  described  under  Pine  insects  No.  78,  p.  206. 

11.  The  red- headed  green  iNCH-woiiM. 

Order  Lepidoptera;  family  PHALiENiDiE. 

Feeding  on  the  leaves  in  July  and  Angast  in  Maine,  a  green  inch- worm,  whose  body 
is  of  the  width  and  length  of  a  fir  leaf.  Body  rather  thick  and  uniformly  so.  Head 
green  in  the  middle,  hrighfc  reddish  on  the  sides,  mottled  with  red-brown,  and  with 
two  converging,  narrow  oval,  pale  red  spots  in  front  just  below  the  vertex;  clypeus 
tinged  with  red.  Body  pale  green;  a  broad  dorsal  whitish  green  band  of  the  same 
color  as  the  under  side  of  a  fir  leaf,  and  containing  a  median  darker  dorsal  stripe. 
The  band  is  whitish  on  the  edges,  next  below  which  are  two  very  narrow  dark  brown 
hair  lines.  A  whitish  line  below  the  stigmata,  and  still  farther  below  a  narrow 
whitish  line,  and  two  parallel  dark  sub  ventral  lines.  The  thoracic  legs  reddish;  the 
abdominal  legs  green.    It  also  lives  on  the  pitch  pine  and  will  feed  on  the  white  pine. 

12.  The  14-flapped  fir  inch-worm. 

Order  Lepidoptera;  family  PuAL^NiDiB. 

Feeding  on  the  leaves  of  the  fir  late  in  August  in  Maine,  a  geometric  caterpillar 
bearing  a  striking  resemblance  to  the  small  reddish  twigs  of  the  fir  with  the  leaf -scars. 
Body  dull  brick-red,  with  seven  pairs  of  broad  flat  flaps  on  each  side,  those  in  the 
middle  of  the  body  being  the  largest.  Head  angular  on  the  sides,  deeply  incised ; 
when  at  rest  retracted  partly  under  the  projecting  prothoiacic  segment.  The  last 
segment  with  a  large  triangular  thick  lateral  flap.  Two  dorsal  dull  yellowish  sinuous 
lines,  separated  by  a  narrow  median  reddish  line.  Body  beneath  with  dull  obscure 
sinuous  somewhat  broken  coarse  yellowish  lines.  On  the  last  segment  are  two  high 
sharp  tubercles.  Supra  anal  plate  rounded.  Body  roughly  granulated.  A  light  dull 
whitish  yellow  lateral  stripe,  extending  down  on  the  anM  legs.  Length  15™™.  Per- 
haps a  species  of  Aplodes  or  allied  genus. 

13.   A  NOCTUID  LARVA. 

Order  Lepidopera;  family  NocruiDiE. 

Feeding  on  the  leaves  in  August  in  Maine,  a  cylindrical  noctuid  larva  with  10  pairs 
of  abdominal  legs.    Head  of  moderate  size,  as  wide  as  the  prothorax ;  body  thicker  Just 
in  front  of  the  middle.   Segments  of  the  body  rather  convex ;  prevailing  color  pale  horn- 
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brown,  mottled  with  yellowish  or  reddish  brown;  with  fonr  black  rounded  button- 
like tubercles  arranged  in  a  trapezoid  on  the  top  of  each  segment.    Length  18™". 

14.  The  fir  harlequin  caterpillar. 

Order  Lepidoptera;  family  Noctuid^. 

Lat€  in  summer  in  Maine,  feeding  on  the  leaves  of  the  fir  and  spruce,  a  singularly 
humped  and  spotted  caterpillar,  with  four  pairs  of  abdominal  legs.  Body  short,  much 
swollen  on  the  second  ring  behind  the  head  and  the  first  abdominal  segment,  and 
humped  between  the  last  and  the  penultimate  abdominal  legs.  Head  very  small,  striped 
with  black.  Ground  tint  a  wood  color  mottled  with  gray  and  black,  with  scattered 
white  spots.  An  irregular  lilac  dorsal  band.  A  pair  of  conspicuous  white  dots  on  the 
hump  behind  the  head,  and  another  pair  on  the  posterior  hump.  Body  very  much 
vari gated  in  tints  and  it  is  difiicult  to  describe  briefly  all  the  details  of  the  markings. 
Length  12-14™™.  This  singular  caterpillar  is  not  infrequently  beaten  off  fix)m  the  fir 
and  spruce.    It  was  observed  late  in  August. 

15.  The  white-lined  caterpillar. 

Order  Lepidoptera;  family  Noctuid^. 

Feeding  on  the  leaves  of  the  fir  in  August  in  Maine,  a  larva  of  the  usual  Noctuid 
form.  Head  nearly  as  wide  as  the  body,  smooth;  body  rather  thick,  smooth,  pale 
pea  green.  A  dorsal  somewhat  broken  snow-white  line,  and  two  wider  subdorsal  ones. 
A, broken  bright  red  lateral  line,  edged  below  with  white  and  yellowish.  Ends  of  all 
the  legs  reddish.     Length  22™™. 

16.  The  tussock  moth. 

(h'gyia  leucostigma  Smith- Abbot. 

Order  Lepidoptera;  family  Bombycid^. 

Feeding  on  the  leaves  of  the  fir  in  July  and  August  in  Maine,  a  hairy  caterpillar 
with  two  black  pencils  of  hairs  in  front;  one  median,  one  behind;  four  medio-dorsal 
short  thick  yellow  tufts,  succeeded  by  three  dorsal  coral-red  tubercles  on  the  back. 


Fio.  91.    The  tussock  caterpillar.    Nat  size.— After*Riley. 


W 
a  i^  s  a 

Fio.  92.— The  tussock  moth;  a,  female;  «,male;  e,  female  pupa;  d,  male  papa;  d,  freshly*  hatched  larva 

Kat.  size. -After  RUey. 
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17.  The  pine  leaf  miner. 

Gelechia  pin\foliella  Chambers. 

The  leaves  of  the  fir  were  found  at  BruDSwick,  Me.,  to  be  affected  by  this 
miner  mnch  as  in  the  pitch  pine  (p.  208),  the  terminal  third  of  the  leaf 
being  paler  than  the  rest.    A  dead  pupa  skin  was  found  July  15. 

18.  The  fir  scale  insect. 

Lecanium. 

On  the  upper  side  of  a  fir  leaf  a  single  specimen  of  Lecanium  waa 

found  at  Brunswick,  which  was  low,  flat,  broad  oval,  blackish,  almost 

as  broad  as  the  leaf. 

19.  The  pine  mite. 

Order  Arachnida;  snborder  Acarina. 

Quite  prevalent  on  the  fir,  working  at  the  base  of  the  leaves  at  the 
ends  of  the  twigs,  in  summer  and  early  autumn,  in  Maine;  little  dark 
mites,  with  rounded  bodies,  and  quite  active  in  their  movements,  caus- 
ing the  leaves  of  the  fir  especially  to  curl  up,  and  to  show  the  light  under 
side.  These  little  active  mites  spin  a  slight  web  in  the  axils  at  the  end 
of  the  shoots.  They  are  dark  brown,  with  a  yellowish  head  and  thoracic 
region,  while  the  legs  and  under  side  are  of  the  same  yellowish  tint. 
They  were  observed  from  the  middle  of  July  until  the  first  of  September 
at  Bninswick,  Me.,  and  occurred  on  the  white  pine  as  well  as  the  fir 
trees. 

INSECTS  INJUEIOUS  TO  THE  HEMLOCK  {Abies  canadensis). 

1.  The  CANADIAN  leptura. 

Leptura  catuidensis  Fabricius. 

Order  Coleoptera  ;  family  Cerambycid^. 

Probably  mining  the  trnnk  of  the  hemlock,  a  longicom  larva  changing  to  a  rather 
large  handsome  black  beetle,  with  the  black  wing-cases  deep  red  at  the  base,  and  an- 
tennte  broadly  ringed  with  reddish. 

Dr.  Fitch  refers  to  the  remarkable  immunity  of  the  hemlock  from  the 
attack  of  insects,  and  our  experience  of  twenty  years  corroborates  his 
opinion.  He  states,  however,  that  the  porter  Hylotrupes  {H.  bajulus 
Linn.)  is  reported  to  sometimes  attack  this  fortunate  tree,  and  that  the 
larvse  of  the  pine  JEacles  imperialis  is  said  to  occasionally  feed  on  it,  as 
well  as  a  bug. 

Mr.  George  Hunt,  of  Providence,  tells  me  that  he  has  found  the  pupa 
of  L^tura  canadensis  in  the  stumps  of  the  hemlock  in  July  in  the  Adi- 
rondacks,  New  York.  The  beetle  is  rather  a  large  one  and  is  black,  the 
surface  coarsely  and  densely  punctured.  It  may  readily  be  identified 
by  the  base  of  the  wing-covers  being  deep  red,  while  the  antennae  are 
broadly  ringed  with  paler  red,  the  joints  in  the  middle  being  alter- 
nately red  and  black.    It  is  three-quarters  of  an  inch  in  length,  and  is 
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a  coinmoa  beetle.    A  few  other  borers  are  mentioned  below  which  we 
have  found  the  past  summer  in  dead  hemlock  trees. 

2.  A  large  longicorn  horer. 

Order  Coleoptera;  family  Ckkambycid.e. 

Mining  under  and  loosening  the  bark  of  fallen  hemlock  logs  near  the  Glen  House, 
White  Mountains,  N.  H.,  a  large  longicorn  borer  with  the  general  appearance  of  Mono- 
hammm,  but  belonging  to  a  different  genus.  Length  of  the  different  specimens  from 
7  to  ITmrn. 

^  3.   A  shorty  thick  longicorn  horer. 

Order  Coleoptkra  ;  family  Cekambycid.e. 

Found  under  the  bark  of  dead  hemlocks  at  Bath,  Me.,  July  30,  a  short,  thick  un- 
known longicorn  borer. 

4.  A  Baprestid  horer. 

Order  Coleoptera;  family  Cerambycid.e. 

Found  under  the  bark  of  dead  hemlocks  at  Bath,  Me.,  July  30,  a  Buprestid  larva  of 
different  sizes,  perhaj^s  a  species  of  Dicerca. 

5.  The  white  pine  weevil. 
Pissodes  strobi  Peck. 

This  weevil  and  its  cells  were  found  in  hemlocks  among  a  number  of 
small  standing  dead  spruces,  which  had,  like  them,  been  killed  by  the 
attacks  of  longicorn  borers,  and  by  the  following  species  of  bark-borer: 

6.  The  least  spruce  bark-borer. 
Crypturgus  aiomus  Leconte. 

This  minute  bark-borer  was  observed  in  considerable  numbers  in 
standing  dead  hemlocks  at  Bath,  Me.,  July  30, 

7.  The  hemlock  bark-borer. 

Hadrobregmus  foveatm  (Kirby). 

Order  Coleoptera  ;  family  Ptinid.e. 

The  bark  of  hemlock  trees  and  of  hemlock  logs,  as  well  as  the  sep- 
arated bark  piled  up  by  the  roadside  near  the  Glen  House,  in  the  White 
Mountains,  last  summer,  was  found  to  be  perforated  in  all  directions 
by  this  beetle,  which  has  been  obligingly  identified  by  Dr.  G.  H.  Horn, 
of  Philadelphia.  Not  only  the  bark  of  dead  trees,  but  that  of  healthy 
large  trees  had  harbored  great  numbers  of  these  beetles.  They,  how- 
ever, had  disappeared  from  the  holes  at  the  date  (July  22)  I  was  at 
the  White  Mountains,  and  but  a  single  dead  specimen  was  found.  Simi- 
lar mines  were  found  in  a  hemlock  at  Brunswick,  Me. 

8.  The  browx  pjuonus  beetle. 

Orthosoma  brunneum  (Forster.) 

Order  Coleoptera  ;  family  Cerambycid^. 

Mr,  F.  G.  Schaupp  writes  me  as  follows  concerning  this  beetle,  which 
is  not  harmful  to  the  tree,  attacking  it  usually  when  in  the  last  stages 
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of  decay:  "In  a  hemlock  tree  I  found,  July  20,  in  New  York,  hundreds 
of  the  larv»  of  all  sizes  from  5-50"""  in  length ;  the  wood  being  exee^- 
ingly  hard  and  tough,  but  although  the  new  developed  imagines  (soft) 
were  very  abundant,  and  although  I  found  some  mouldy  dead  pupiB,  I 
could  not  find  a  live  pupa." 

AFFECTING   THE  LEAVES. 

9.  The  hemlock  ixcji-worm. 

Order  Lepidoptera  ;  family  PnAL.ENiD.«. 

Feeding  on  the  leaves  late  in  August  in  Maine,  a  slender-bodied 
measuring  inch- worm  of  the  general  color  of  the  terminal  twigs,  and 
not  quite  so  wide  as  a  hemlock  leaf.  Head  not  so  wide  as  the  body, 
with  a  moderately  deeply  impressed  median  line ;  pale  flesh-colored, 
mottled,  with  pale  reddish  brown  spots,  and  with  long  brown  hairs. 
Body  mostly  greenish  yellow,  the  tints  pale  and  delicate.  A  dorsal 
row  of  diffuse  elongated  spots,  extending  backward  from  the  transverse 
blackish  stripes  on  the  sutures  between  the  segments.  On  each  of  the 
three  thoracic  segments  is  a  transverse  row  of  black  warts  and  hairs, 
situated  on  the  hinder  edges  of  the  second  and  third  segments  from  the 
head ;  but  nearer  the  middle  in  the  segment  next  to  the  head.  All  the 
abdominal  segments  covered  with  fine  whitish  warts,  giving  a  sha- 
greened  appearance  to  the  skin.  The  lateral  raised  line  very  promi- 
nent, the  body  not  being  thick,  but  appearing  as  if  partly  shrivelled 
below  a  dusky  lateral  stripe.  Supra-anal  plate  large,  broad,  flat,  sub- 
triangular.  On  the  the  underside  of  the  body  a  median  dusky  linear 
stripe,  on  each  side  of  which  the  body  is  whitish.  Two  faint  dusky 
subdorsal  lines,  one  on  each  side.  This  is  very  near  to  and  is  congejieric 
with  No.  8  on  the  fir  (p.  237). 

10.  The  10-lixed  pixe  inch-worm. 

This  was  also  found  on  the  hemlock  at  Brunswick,  August  27. 

IHSEGTS   INJURIOUS   TO   THE  ".BOOET   MOUNTAIN  SPRUCE  {Abies 

menziesli). 

AFFECTING  THE  TRUNK. 

1.  The  rocky  mountaix  spruce  timber  beetle. 

Dryoc€etes  affabcr  Mannli. 

Order  Coleoptera  ;  family  Scolytidje. 

This  beetle  occurred  (July  7, 1875)  in  abundance  in  all  stages  in  a 
growth  pf  Abies  menziesiij*  the  common  spruce  of  the  Eocky  Mountains, 

*This  tree  was  kindly  identified  for  me  by  Mr.  Sereno  Watsou,  from  specimens  of 
the  leaves  and  cones  sent  Lim  for  identification. 
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at  Kelso's  Cabin,  11,200  feet  elevation,  on  the  road  to  Gray's  Peak. 
It  bores  into  the  bark  and  near  the  sap-wood  in  all  directions,  its  bur- 
rows resembling  those  of  Tomicus  pini,  with 
which  it  is  associated,  being  irregular  but 
much  smaller. 

The  laita  is  of  the  usual  form  of  those  of  the  family, 

being  cyliiulricaland  of  the  same  thickness  throughout, 

with  the  end  of  the  body  full  and  suddenly  rounded; 

segments  convex,  especially  the  thoracic  ones,  and 

sliffhtly  hairy.     Head  two-thirds  as  wide  as  the  body,  ^i?-  »3.--a,  larra;  6.pnpa;  c,bee. 

...  ,.  T  i/%iK.i  tie,  of  the  Rocky  Moiin  tain  spmco 

rounded,  hone-yellow.     Length,  0.15  inch.  timber  beetle.— From  Packard. 

Th^  pupa  is  much  like  that  of  T,  pini,  with  two  anal  soft,  sharp  tubercles.  As  my 
specimens  are  farther  advanced  than  those  of  T.  piniy  the  wings  being  free  from  the 
body,  and  the  abdomen  longer,  it  is  impossible  for  me  to  draw  up  a  good  description. 
In  one  example  the  pupa  had  retained  the  larval  head,  but  it  was  split  behind  so  as 
not  to  interfere  probably  with  the  development  of  the  adult  beetle. 

The  beetle  differs  from  Tomicus  pini  in  its  much  smaUer  and  slightly  slenderer  body. 
The  head  and  prothorax  are  two- thirds  as  long  as  the  rest  of  the  body.  The  abdo- 
men is  not  scooped  out  at  the  end  as  in  T.  piuij  but  truncated,  moderately  rounded, 
and  the  end  of  the  abdomen  reaches  to  the  end  of  the  wing-covers,  which  are  square 
at  the  end  instead  of  excavated  as  in  T  pinL  Color  reddish-brown,  much  as  in  T* 
pini.  The  body  is  covered  with  line,  stiflf,  straight  hairs.  Length,  0.14.  (Packard  in 
Hayden's  Report  for  1875. ) 

This  insect  is  said  by  Leconte  to  occur  in  the  Lake  Superior  region, 
British  Columbia,  and  Alaska. 


2.  The  pine  timber  beetle. 
Tomicus  pini  Say. 

This  insect,  already  described  on  page  168,  is  common  in  the  timber 
region  of  the  Rocky  Mountains,  boring  irregularly  into  the  inner  bark 
of  Abie^  menziesii.  The  burrows  are  like  those  made  by  the  same  insect 
in  the  white  pines  of  Xew  England.  The  main  burrows  of  the  mines 
observed  in  Colorado  were  0.08  inch  in  diameter. 

3.  The  common  large  red  timber  beetle. 

Dendroctonns  rufipennis  Kirby. 

This  beetle,  so  common  in  Maine  and  British  America,  is  also  common 
in  the  coniferous  trees  of  the  mountains  of  Colorado,  where  I  have  met 
with  it  at  Blackhawk  and  at  Manitou. 


4.  The  large  timber  beetle. 
Dendroctonus  terebrans  (Olivier). 

This  common  eastern  form,  which  occurs  from  Maine  to  Georgia,  and 
in  California  and  Oregon,  also  probably  infests  the  pine  and  spruce  of 
elevated  regions.  I  have  a  specimen  from  Tacoma,  Washington  Ter- 
ritory, on  Puget  Sound,  a  lumbering  place,  which  was  identified  by  Dr. 
G.  ri.  Horn. 
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5.    THK   >VKSTEKX   SPKUCK   LONGICORX  BORER. 

AnUiophilajc  minjicus  Blaud. 

Order  CoLEOPTERA ;  family  Cerambycidjc. 

This  beautiful  beetle  1  found  June  16, 1877,  under  the  bark  of  a  large 
tir-like  spruce,  probably  Abies  menziesii^  on  the  side  of  a  high  hill  near 
Virginia  City,  Montana.  The  small  male  was  sexually  united  with  the 
black  female,  and  there  were  several  other  females  near  by.  From 
these  circumstances  1  have  little  doubt  but  that  it  bores  into  this  tree. 
There  is  a  great  disparity  in  size  and  color  between  the  sexes,  and  the 
male  is  much  the  smaller  and  is  blue-black,  with  most  of  the  elytra  deep 
brick-red,  the  ends  of  the  elytra  being  blue-black,  as  well  as  an  oblong 
oval  spot  at  the  base  of  the  united  elytra ;  the  terminal  two-thirds  of 
the  abdomen  is  reddish;  it  is  16'"»»  long;  the  female  is  21"""  long,  and 
entirely  blue-black.    It  was  identified  by  Dr.  Horn. 

nrSECTS  INJURIOUS  TO  THE  JUNIPER  (Juniperus  virginianus). 

AFFECTlNa  THE   TRl  XK. 
1.  The  juniper  bark  borer. 

rhhrosiinis  den  tat  u8  (Say). 

Order  Coleoptera;  family  Scolytid.e. 

Making  a  short  straij^ht  primary  gaUery,  with  about  15  to  50  longer  secondary  gal- 
leries branching  from  it  at  nearly  right  angles,  often  ending  in  round  holes  perforating 
the  bark ;  a  small  white  curved  grub,  changing  to  a  light  brown  cylindrical  beetle. 

We  ^ave  observed  the  depredations  of  tbis  common  beetle  on  the 
junipers  about  the  city  of  Providence.  The  attacks  were  confined  to 
sickly  or  dead  trees ;  whether  the  cause  of  death  was  due  to  the  attacks 
of  this  beetle  or  not  could  not  be  ascertained.  The  beetles  were  foaud 
May  2  and  13  alive  in  the  burrows,  which  also  contained  the  fully  grown 
larva?;  but  no  pupiv  were  observed.  In  one  fallen  juniper  tree,  the 
trunk  of  which  was  about  five  inches  in  diameter,  the  mines  were  unu- 
sually close  together  and  abundant,  15  occurring  on  one  side  of  the 
ti'unk  in  a  space  about  one  foot  long.  Selecting  a  separate  average 
mine  for  description,  such  as  is  figured  in  the  accompanying  engraving, 
the  main  or  primary  gallery  is  18™>"  to  25"""  (IJ  to  2^  inches)  long  and 
3niin  YTide,  widening  at  one  end  into  a  trilobed  chamber  twice  as  wide  as 
the  main  gallery.  In  a  gallery  25"*"*  long,  including  the  three-lobed  cell, 
from  which  no  lateral  or  secondary  galleries  proceeded,  there  were  48 
secondary  galleries  on  one  side  and  51  on  the  other,  the  mouths  of  the 
opposing  tunnels  being  alternately  arranged.  The  secondary  galleries 
being  a  little  less  than  ^"'"'  in  width;  those  arising  at  each  end  of 
the  primary  gallery  are  45™"»  long ;  those  arising  near  the  middle  from 
one- third  to  one-half  and  two-thirds  as  long;  the  ends  of  the  tunnels  w« 
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about  1.5™"™  in  width,  and  they  often  comnuniieate  with  the  liole  made 

by  the  insect  for  its  exit  through  the  bark,  which  i.s  1.5'"'"  or  a  little  less. 

These  holes  are  indicated  by  the  round  black  spots  or  large  dots  at  the 

end  of  some  of  the  galleries,  as  seen  in  the  engraving.    The  holes  may 

open  out  straight  through  the  bark  as 

usual,  or  sometimes  obliquely.     The 

galleries  in  May  are  closely  packed 

with  the  excrement  or  castings  of  the 

worms,  which  is  tan  colored  or  the  color 

of  the  bark,  showing  that  the  insects 

though  sinking  their  galleries  a  little 

w  ay  into  the  wood,  as  proved  by  the 

shallow  grooves  they  make  in  the  wood, 

for  the  most  part  burrow^  through  the 

inner  bark,  thus  loosening  it  from  the 

wood  and  causing  it  to  peel  off. 

The  secondary  galleries  of  the  same 
cell  rarely  cross  each  other,  unless  ow- 
ing to  a  knot  in  the  trunk  or  to  other 
irregularities  in  the  woodj  but,  as  seen 
on  the  right  side  of  the  engraving,  one 
may  make  a  turn  and  directly  cross 
four  or  five  others,  or  one  from  an  ad- 
jacent mine  may  cross  the  galleries  of 
another  mnie.  As  a  rule,  however,  the 
mines  of  the  juniper  bark  borer  are 
beautifully  regular,  and  the  wood  very 
prettily  sculptured. 

I  have  little  doubt  but  that  this  is 
the  beetle,  as  it  agrees  with  it  in  color  ^'°-  ^^-Mine  "f  ^«je^^.nii^e, 
and  size,  which  I  found  in  considerable  numbers  under  the  bark  of  the 
cedar  or  Thnja  ocddentalis,  in  Northern  Maine  in  1861.  The  dead  cedars 
were  much  infested  with  these  beetles,  while  they  were  not  noticed  in  up- 
right,  healthy  trees. 

Leconte  states  that  it  inhabits  the  Middle  and  Eastern  States  and 
Canada,  and  gives  the  following  description  of  it : 

The  beetle.— In  the  genus  Phlwosinus  tlio  fiinicle  or  stalk  of  the  anteniue  is  much 
shorter  than  the  cluh ;  the  first  joint  is  rounded  ;  the  remaining  four  joints  are  closely 
united  and  gradually  hecome  broader;  the  club  is  large,  oval,  compressed,  obtusely 
rounded,  and  divided  by  straight  well-marked  sutures.  P.  dentatm  is  rather  smaller 
than  the  other  species  of  the  genus,  except  P.  punctatuSy  with  the  declivity  of  the 
elytra  more  al>rupt  and  flattened,  and  less  convex ;  the  striw  are  impressed  and 
scarcely  punctured,  the  interspaces  are  wide,  densely  and  strongly  granulate  and  ru- 
gose ;  the  rugosities  becoming  acute  tubercles  on  the  declivity  of  the  alternate  inter- 
spaces ;  second  interspace  not  depressed  on  the  declivity  and  furnished  with  a  row  of 
smaller  tubercles  in  some  specimens,  but  not  in  •thers.  This  difference  is  probably 
sexual.    The  head  is  granulate-punctate,  and  the  front  is  not  carinate. 
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2.  The  Prussian  blue  pine-borer. 

Callidium  aniennatum  Newman. 

In  company  with  the  janiper  bark-borer,  mining  dying  and  dead  juniper  trees;  its 
mine  a  long,  shallow,  irregular  sinuous  gallery  about  6^™  wide  in  the  broadest  part ; 
the  beetles  occurring  under  the  bark  early  in  May  in  Southern  New  England. 

This  common  borer  has  already  been  noticed  as  infesting  the  pine 
(p.  159).  It  is  nearly  a«  common,  perhaps,  in  the  j  uniper ;  at  least  I  have 
found  it  so  in  the  vicinity  of  Providence,  E.  I.,  where  it  mines  dead  or 
dying  janiper  trees  in  company  with  Phlceosinm  dentattis.  In  one  small 
tree,  three  inches  in  diameter,  nearly  a  dozen  mines  occurred,  and  as 
many  of  the  beetles  were  taken  from  under  the  bark  on  the  2d  and 
again  the  13th  of  May,  1881.  It  is  probable  that  the  beetles  had  hyber- 
nated  in  their  mines,  having  transformed  into  the  pupa  state  the  pre- 
vious autumn.  The  mines  may  be  recognized  by  their  long  sinuous  shape, 
beginning  very  small  and  gradually  widening  and  ending  in  a  broader 
space  or  cell  where  the  larva  transforms  into  the  beetle  condition  5  just 
before  the  cell,  at  its  widest  part,  it  measures  6™°»  in  width.  The  larva, 
as  it  eats  its  way  along  under  the  bark,  does  not  sink  deeply  into  the 
wood,  simply  scoring  it,  while  the  gallery  is  filled  behind  it  with  the 
tan-brown  castings  of  the  worm,  consisting  of  partly  digested  bark^  form- 
ing a  fine  paste  which  hardens  and  compactly  fills  the  shallow  groove. 
In  general  appearance  the  mine  of  this  borer  does  not  essentially  differ 
from  that  of  most  of  the  superficial  longicorn  borers  of  other  trees. 
The  beetle  is  entirely  deep  Prussian  blue,  and  may  be  readily  identified 
by  its  color.    It  varies  much  in  size. 

3.  The  blue-clouded  hylotrupeb. 

Hylotrupes  ligneus  Fabricius. 

We  have  not  personally  observed  the  habits  of  this  borer,  which  is 
said  by  Mr.  George  Hunt  to  bore  under  the  bark  of  Juniperm  virgini- 
anus  in  Ehode  Island.  The  beetle  may  easily  be  recognized  by  its  brown 
head,  antennae,  prothorax,  and  legs;  while  the  wing-covers  are  yellow- 
ish, with  two  large  adjoining  dark  Prussian  blue  patches  at  the  base' 
the  patches  rounded  behind  and  extending  to  the  middle  of  the  wing- 
covers  ;  the  terminal  third  of  the  wing-covers  are  also  deep  Prussian 
blue,  so  that  only  the  edges  and  a  transverse  copal-yellow  band  across 
the  wing-covers  are  left.    It  is  from  9"*"»  to  12''"°»  in  length. 

AFFECXma  THE  LEAVES. 

4.  The  juniper  twig  inxh-worm. 

D)eimnodi8  varus  Grot e  and  Robiuson. 

Order  Lepidoptera  ;  family  Phal.^inid^. 

Very  closely  resembliug  the  smaller  twigs  of  the  juniper,  a  rough-bodied  span  or 
measuring  worm  an  inch  and  a  half  long,  transforming  to  an  ochre-brown  moth. 
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The  adjoining  engraving  well  represents  this  singular  mimetic  form, 
which  so  closely  resembles  in  form  and  color  the  smaller  twigs  of  the 
juniper.  Two  of  the  caterpillars  are  represented,  one  holding  itself  out 
from  the  stem  by  means  of  its  two  hinder  pairs  of  feet,  while  the  other 
clings  close  to  the  stem.  It  is  nearly  an  inch  and  a  half  long  and  less 
than  a  line  in  thickness.  Its  body  is  quite  rough, 
with  a  few  prominent  tubercles,  in  size  and  form 
resembling  the  scales  left  by  the  falling  off  of 
the  leaves  of  the  juniper. 

The  moth  may  be  known  by  the  falcate  fore 
wings,  by  the  three  dark  spots  at  the  inner  angle 
of  the  fore  wing,  and  the  dark  transverse  lines ; 
in  the  females  the  inper  line  of  the  fore  wings 
is  much  curved  and  sinuate. 

The  caterpillar  was  received  from  Norwich, 
Conn.,  early  in  June,  and  on  the  17th  changed 
into  a  beautiful  pea-green  chrysalis,  the  moth 
appearing  the  29th  of  the  same  month. 

The  moth.— It  has  nnusnaUy  falcate  fore  wiDgs.  The 
ground  color  of  the  upper  side  of  the  wings  is  a  pale  fawn 
brown,  with  a  rusty  but  no  purplish  tinge,  as  in  some 
other  species  of  the  genus  j  but  the  body  and  antennae  are 
pale  fawn  brown.  The  fore  wings  at  the  base  are  fawn 
brown,  but  with  rather  thick-set  black  scales,  especially 
towards  the  inner  line.  This  line  is  curved  zigzag,  rusty 
fawn  brown,  and  is  very  distinct ;  it  begins  at  the  basal 
third  of  the  costa,  and  curving  around  opposite  the  discal 
dot,  in  a  generally  oblique  direction,  ends  nearly  as  far 
from  the  base  of  the  wing  on  the  inner  edge  as  on  the 
costa;  below  the  median  vein  the  line  is  acutely  zigzag, 
forming  a  tooth  just  below  the  lowest  median  veinlet,  fol- 
lowed by  a  curve  inwards  on  the  submedian  vein.    The 

discal  dot  is  small,  black,  but  distinct.  Just  beyond  the  Fio.  95.— Moth,  larva  oadcUrv- 
_   ^  ^_  .        .      . ,        -  ^t  .       ,.        .  XV  .  sails  of  the  juniper  twig  inch- 

dot  the  wing  inside  of  the  outer  line  is  rusty,  becoming      worm.— From  Packard. 

deeper  in  tone  next  the  line.  The  outer  line  is  straight,  white,  narrow,  but  sharply 
defined,  and  forms  an  acute  angle  opposite  the  apex,  being  reflected  back  on  the  costa. 
The  line  is  shaded  externally  with  dense  black  scales,  becoming  thinner  towards  the 
outer  edge  of  the  wing.  From  the  apex  of  the  bend  on  the  outer  line  starts  a  black 
streak,  which  is  inten*upted  in  the  middle,  but  ends  on  the  lower  side  of  the  hooked 
apex  of  the  wing,  which  is  unusually  long  and  large.  The  fringe  is  rust-colored,  with 
the  edge  white.  The  outer  edge  of  the  wing  is  deeply  hollowed  out  just  below  the 
apex,  but  below  is  full  and  convex.  The  hind  wings  are  like  the  fore  wings,  but 
without  the  inner  line.  The  discal  dot  is  distinct,  and  the  outer  line  is  straight,  end- 
ing just  before  reaching  the  costa.  There  is  a  broad  costal  white  area.  The  legs  and 
under  side  of  the  wings  are  fawn-colored,  densely  speckled  with  black,  giving  it  a 
peculiar  silky,  glossy  appearance,  sufl'used  with  a  very  slight  wine-colored  tint.  The 
surface  of  both  wings  is  uniform;  the  discal  dots  are  more  diffuse  than  above,  being 
more  distinct  on  the  hind  wings.  The  outer  line  is  white,  distinct,  broader  than 
above,  and  bent  at  right  angles  upon  the  costa,  but  the  line  disappears  before  reach- 
ing the  hind  edge,  which  is  whitish.  The  black  stripe  sent  out  from  the  angle  of  the 
line,  and  reappearing  on  the  hinder  edge  of  the  apex  of  the  wing,  is  much  as  above. 

Digitized  by  V^OiJV  IC 


248        INSECT^    INJURIOUS    TO    FOREST    AND    SHADE    TREES. 

Ou  the  hind  wings  the  line  is  straight,  broader  than  on  the  fore  wings,  and  extends 
npon  the  costa.  The  body  is  half  an  inch  (.50)  in  length,  and  a  fore  wing  measures 
.65  of  an  inch  in  length,  expanding  1.30  inches. 

5.  The  juniper  basket  worm. 

Thyridopteryx  ephemero'formia  (Haworth). 

Order  Lepidoptera;  family  Bombycidjc. 

Feeding  sometimes  in  great  numbers  on  the  juniper  and  the  white  cedar,  a  worm 
living  in  a  large  case  1-2  inches  long,  covered  with  bits  of  wings,  the  female  wing- 
less and  worm-like;  the  male  dark  brown,  with  small  hyaline  wings. 

This  remarkable  worm  we  have  found  on  the  jumper  tree  in  Yirginia, 
and  according  to  Harris  it  sometimes  abounds  so  as  to  be  very  destruct- 
ive to  the  white  cedar  (Cupresstis  thvjoides)  in  lawns.  The  following  brief 
account  is  taken  from  my  "Guide  to  the  Study  of  Insects."  The  male 
of  the  basket-worm  is  stout-bodied,  with  broadly  pectinated  antennje 
and  along  abdomen;  the  anal  forceps  and  the  adjoining  parts  being 
capable  of  unusual  extension  in  order  to  reach  the  oviduct  of  the  female, 
which  is  wingless,  cylindrical,  and  in  its  general  form  closely  resetobles 
its  larva,  and  does  not  leave  its  case.  On  being  hatched  from  the  eggs, 
which  are,  so  far  as  known  to  us,  not  extruded  from  its  case  by  the 
parent,  the  young  larvfe  immediately  build  little  elongated  basket-like 
shallow  conical  cases  of  bits  of  twigs  of  the  cedar,  and  may  then  be 
seen  walking  about,  tail  in  the  air,  this  tail  or  abdomen  covered  by  the 
incipient  case,  and  presenting  a  comical  sight.  The  case  of  the  full- 
grown  larva  is  elongated,  oval  cylindrical,  and  the  fleshy  larva  trans- 
forms within  it,  while  it  shelters  the  female  through  life. 

As  a  remedy  hand-picking  is  an  easy  and  thorough  means  of  getting 
rid  of  these  creatures  if  abundant  enough  to  be  annoying. 

INSECTS  INJURIOUS  TO  THE  COMMON  JUNIPER  (Juniperus communis). 

.  1.  The  low-bush  juniper  ixcii-woum. 

Eupithecia  miaerulata  Grote. 

Order  Lepidoptera;  family  Phal.enid.e. 

Feeding  on  the  common  low  spreading  juniper  bu«h,  a  small  pea-green  span  worm, 
with  a  narrow  thread-like  subdorsal,  and  a  wider  lateral  white  line,  changing  early  in 
June  to  a  chrysalis  contained  in  a  thin  white  cocoon,  the  small  moth  appearing  at  the 
end  of  the  mouth  and  through  the  summer. 

This  small  delicate  common  moth  was  reared  by  Mr.  Cassino  at  Salem, 
Mass.,  and  like  its  European  congeners  lives  on  the  bush  juniper  (not 
on  Taxii^  haceata^  as  stated  in  my  Monograph  of  geometrid  moths).  The 
larva  was  found  late  in  May,  and  June  4  began  to  spin,  the  pupa  being 
inclosed  in  a  slight  white  cocoon.    It  ranges  from  Maine  to  Texas. 

Larva, — Of  the  characteristic  form,  being  rather  thick  in  the  middle,  the  l)ody 
seen  dorsally  decreasing  in  thickness  from  the  tail  to  the  head.     Supra-anal  plate 
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large,  triaugular,  uot  acutely  pointed,  deep  red,  white  ou  the  edges.  Head  small,  not 
so  wide  as  the  prothoracic  ring,  pea-green,  color  of  the  leaves  on  which  it  feeds,  dorsal 
line  dark-green;  suhdoi-sal  white,  and  a  wider  lateral  white  line.  Segments  trans- 
versely wrinkled.  Body  provided  with  short,  black,  scattered  hairs.  Length,  0.50 
inch. 

Pupa. — Four  abdominal  segments  project  beyond  the  ends  of  the  wings,  the  thorax 
and  under  side  of  the  wings  and  limbs  with  a  greenish  tinge ;  the  rest  of  the  body  pale 
horn-brown,  as  usual.  Head  full,  convex  between  the  eyes.  End  of  abdomen  with 
a  long  rounded  spine,  with  three  pail's  of  long  hairs  curved  outwards  at  the  end. 
Length,  0.28  inch. 

Moth. — This  is  our  most  common  pug-moth,  and  may  be  distinguished  by  the  pointed 
fore  wings,  with  the  numerous  transverse  lines  angulated  sharply  outward,  the  extra- 
discal  line  forming  a  sharp  angle  opposite  the  discal  dot,  and  notched  inward  ou  the 
subcostal  vein;  by  the  distinct  submarginal  wavy  white  line  ending  in  a  large  white 
twin-spot  at  the  inner  angle ;  by  the  fine  dark  lines  on  the  hind  wings,  and  by  the 
heavy  black  costal  spots  and  marginal  lines  on  the  under  side.  The  fore  wings  expand 
0.85  inch. 

2.  The  juniper  web-worm. 

DapdUa  rntilana  Hiibner. 

Order  Lepidoptera  ;  family  Tortricid.e. 

Ravaging  imported  junipers,  webbing  the  leatiets,  and  living  within  a  more  or  less 
perfect  silken  tube,  in  which  the  caterpillars  hybernate,  the  twigs  and  branches  present- 
ing a  seared  and  brown  appearance. 

The  following  account  is  taken  from 
Professor  Riley's  report  to  tbe  Depart- 
ment of  Agriculture  for  1878,  with  the 
accompanying  illustration. 

This  leaf-roller  has  been  found  to 
seriously  injure  the  imported  Irish  and 
Swedish  junipers  {Jnniperm  communh 
var.)  in  nufseries  on  Long  Island,  hav- 
ing first  become  known  in  this  country 
in  1877;  it  has  not  yet  been  found  on 
our  native  juniper.  It  is  a  well-known 
English  and  German  moth.  There  is 
one  annual  brood  of  worms.  The  insect 
hybernates  at  different  stages  of  larval 
development,  and  the  chrysalis  is  found 
throughout  the  spring  months.  The 
moths  begin  to  appear  as  early  as  April, 
but  continue  to  issue  during  the  sum- 
mer. The  worm  from  birth  webs  the 
leatiets  together,  and  lives  within  a 
more  or  less  perfect  silken  tube,  this 
tube  being  more  complete  around  the 

hybernating    individuals.       The    sprigs  Fio.  96.— The  Juniper  web-worm;  a,  sprfgor 
11  ,  jsy     J.     ■%      ^         J.1  juniper,  showing  manner  in  which  the  larva 

and  branches  aftected    by   the   w^orm     work«;  6,  larvaVdornai  view;  c,  chrysaUH 

present  a  seared  and  brown  appear-    ;Jj>r^^i^^j^^^^ 

ance,  and  a  tree  badly  affected  may  be  recognized  at  a  great  distance. 
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The  larva. — Of  the  usual  shape,  flesh-colored,  the  head  and  prothoracic  shield  highly- 
polished,  deep  gamhoge  yellow.  Body  wrinkled,  tapering  very  gradually  from  meso- 
thoracic  segment  to  the  end  of  the  body;  body  with  small  hair-hearing  warts,  which 
are  extremely  small,  and  indicated  more  by  the  short,  pale,  glistening  stiff  hairs  aris- 
ing therefrom.     Hind  borders  of  abdominal  joints  slightly  thickened  dorsally. 

Chrysalis. — Color  honey-yellow,  the  skin  so  delicate  that  the  colors  of  the  moth  show 
clearly  through  it  before  emergence.  Of  the  usual  shape,  long  and  slender;  the 
abdominal  segments  having  above  two  transverse  rows  of  rather  minute  spines;  thcf 
anus  blunt  and  unarmed ;  the  under  side  with  a  few  blunt  stiff  hairs ;  the  antennse 
not  reaching  quite  to  the  tips  of  the  wings.    Average  length,  S*""^. 

The  moth. — Average  expanse  of  wings,  12"»"».  Fore  wings  bright  glossy  orange, 
crossed  by  four  reddish-brown  bands.  The  second  band  from  the  costa  is  slightly  bent ; 
the  third  band  has  the  form  of  a  letter  K,  the  top  of  the  K  being  usually  closed,  though 
occasionally  open.  The  apical  band  is  wedge-shaped,  reaching  nearly  to  the  inferior 
angle.  Frequently  this  coalesces  with  the  lower  part  of  the  third  band.  Hind  wings 
dark  gray,  with  cilia  of  the  same  color.     (Riley.) 

As  a  remedy,  Riley  recommends  showering  the  shrubs  with  Paris 
green  or  London  purple,  so  as  to  kill  the  larvae  as  they  eat  the  leaves. 

/         3.  The  six-spotted  metachroma. 

Metachroma  6-notata  Say. 

Order  Coleoptera;  family  CHRYSOMELiDiE. 

Feeding  on  the  leaves  in  July,  an  oblong  pale  shining  beetle,  0.15  long,  narrower 
anteriorly  and  punctured,  the  punctures  in  rows  on.  the  wing-covera  becoming  very 
faint  towards  their  tips,  and  on  each  wing-cover  three  black  spots,  the  forward  one 
long  and  narrow,  the  other  two  situated  on  the  middle,  parallel  and  almost  in  con- 
tact, the  inner  one  placed  rather  farther  back. 

4.  The  apple  leiopus. 

Leiopus  facetus  Say. 

Order  Coleoptera  ;  family  Cerambycii>/E. 

Feeding  on  the  leaves  in  July,  a  smaU  black  long-homed  beetle  0.18  long,  with  long 
slender  hair-like  tawny-yellow  antennte,  their  basal  joint  and  the  tips  of  two  or  three 
following  joints  black  ;  its  thorax  with  an  ash-gray  stripe  on  the  middle  and  an  oblique 
one  on  each  side  of  this,  thehiud  ends  of  these  stripes  sometimes  uniting  and  forming 
a  letter  W ;  its  wing-covera  with  a  large  ash-gray  spot  forward  of  the  middle  and 
almost  reaching  the  suture,  having  in  it  an  oblique  triangular  black  spot,  and  towards 
the  tip  an  ash-gray  band  concave  on  its  hind  side. 

Mr.  Say  states  that  he  obtained  his  specimens  from  the  juniper,  but 
its  occurrence  thereon  was  perhaps  accidental,  as  I  have  found  it  on 
apple  trees  in  a  section  of  country  where  no  juniper  grows.  (Pitch.) 
^yei  may  add  that  the  European  Leiopus  nehulosus  Linn.,  though  usually 
living  in  the  apple  and  other  fruit  trees,  also  in  Europe,  mines  the  Finns 
abies  and  P.  picea. 

We  extract  the  following  account  of  this  and  the  prickly  ash  Leiopus 
from  our  first  annual  report  to  the  Massachusetts  Board  of  Agricul- 
ture : 

This  new  borer  in  the  limbs  of  the  apple  was  found  June  11,  in  all  its 
stages  of  growth,  in  the  rotten  limb  of  an  apple  tree  in  Chelsea,  by  Mr. 
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C.  A.  Walker.  The  grubs,  or  larvte,  were  fully  grown,  and  more  numer- 
ous than  the  pupre  or  adult  beetles.  How  destructive  it  is,  or  what  the 
habits  of  the  grubs  are,  must  be  ascertained  by  further  observation.  It 
is  evident  from  the  facts  already  known  that  there  is  probably  but  one 
brood  of  beetles  a  year ;  that  they  fly  about  and  lay  their  eggs  in  the 
bark  of  the  tree  late  in  June,  and  probably  during  July  5  and  that  the 
young  larviB  bore  in  under  the  bark,  and  become  fully  grown  in  the 
autumn,  spending  the  winter  under  the  bark  probably  both  in  the  larva 
and  pupa  states,  the  beetles  appearing  during  midsummer. 

The  larva  is  rather  long  and  slender,  covered  with  fine  hairs,  and  the 
end  of  the  abdomen  is  rather  blunt.  The  abdominal  segments  are  very 
convex,  and  deeply  separated  by  a  wide  suture.  The  thorax  is  about  a 
third  wider  than  the  rest  of  the  body.  The  three  thoracic  segments 
together  are  as  long  as  they  are  wide.  The  prothoracic,  or  segment 
next  the  head,  is  somewhat  lunate,  and  rather  longer  than  the  two  sur- 
rounding segments ;  on  the  upper  side  is  a  slightly  marked  somewhat 
horny  square  plate,  but  there  is  no  thickening  of  the  skin  on  the  back 
of  the  succeeding  segments,  as  usual  in  the  larvie  of  the  family  (Ceram- 
bycidie)  to  which  this  borer  belongs.  It  agrees  in  all  respects  with  the 
larva  of  Leiopus  xanthoxyli  Shimer,  except  that  the  head  is  considerably 
smaller,  including  the  under  side  and  the  mouth  parts,  while  the  body 
is  not  so  thick.  In  all  other  respects  the  description  of  the  prickly  ash 
borer  {L.  xanthoxyli)  will  agree  with  the  present  larva,  for  the  larvje  of 
the  two  species,  which  differ  very  considerably  in  the  beetle  state,  would 
be  easily'  confounded.  The  same  remedies  may  be  used  against  this 
insect  as  against  the  well  known  striped  apple-tree  borer  (Saperda  Can- 
dida). 

The  beetle  itself  is  a  slender,  smooth-backed  species  with  no  ribs  on 
the  wing-covers.  It  is  pale  ash-gray,  with  a  slight  purplish  tinge.  The 
head  and  prothorax  are  blackish  except  on  the  hinder  edge  of  the  pro- 
thorax.  The  antennae  are  yellowish  brown,  with  the  basal  joint  and 
articulations  between  the  other  joints  dark  brown.  The  wing-covers  are! 
pale  ash,  with  a  purplish  tinge,  and  an  irregular  rounded  spot  just  be- 
hind the  scutellum,  united  when  the  wings  are  folded  with  a  similar 
spot  on  the  other  wing-cover.  The  shoulder  of  each  wing-cover  is 
tipped  with  black,  which  extends  backwards  from  a  longitudinal  large 
black  spot,  extending  backwards  and  connecting  with  a  broad  black 
band  which  crosses  the  terminal  third  of  the  wing,  leaving  the  tip 
pale  gray.  The  front  edge  of  this  band  forms  an  acute  angle  in  the 
middle  of  the  wing ;  this  band  is  sometimes  partially  wanting,  and  is 
then  broken  up  posteriorly  into  a  few  black  spots.  In  front  of  this 
broad  band  is  an  oblique  row  of  short  (longitudinal)  lines,  the  first  and 
innermost  being  shortest ;  the  second  one  nearly  three  times  as  long  and 
parallel  to  the  costal  spot.  It  is  a  little  less  than  a  quarter  of  an  inch 
(.20)  in  length. 

The  pncJily  ash  borer  (Leioptis  xanthcryli  Shimer,  Figs.  97, 99).    In  this 
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connection  descriptions  of  the  diflferent  stages  of  this  si>ecies,  which 
has  only  yet  been  found  in  Illinois  by  Dr.  Shimer,  to  whom  I  am 
indebted  for  specimens,  would  seem  necessary,  inasmuch  as  they  throw 
light  on  the  structure  of  the  apple  Leiopus.  According  to  Dr.  Shimer 
it  bores  into  the  limbs  of  the  prickly  ash. 

The  larva  (Fig.  99,  a,  larva;  ft,  upper  side ;  e,  under  side  of  the  head)  is 


Fi«.    97.— Liopus    sail-  Fig.  9f*.—Liopii8  fa^etiis.—    Fio.  99.— The  prickly  ash  borer.— From  PaoUanl. 
thoxyli.— From  Pack-  Fi-om  Packard, 

ard. " 

very  much  hke  that  of  the  preceding  species.  The  head  is  a  little 
more  than  half  as  wide  as  the  prothoracic  ring.  The  basal  (occipit«- 
epicranial)  region  is  transversely  oblong,  the  basal  piece  (occiput)  being 
very  short,  and  transversely  almost  linear,  and  separated  by  a  well- 
marked  suture  from  the  middle  portion  (epicranium)  of  the  head,  the 
latter  being  nearly  four  times  as  broad  as  long,  with  the  front  edge 
straight ;  it  is  white,  with  the  front  edge  pitchy  black.  The  clypeus  is 
smooth,  trapezoidal  in  form,  and  three  times  as  wide  as  long.  The  upper 
lip  (labrum)  is  thin,  hairy,  transversely  elliptical,  a  little  less  than  one- 
half  as  long  as  broad.  The  basal  chin  piece  (submentum)  is  a  large 
transversely  oblong  area,  with  the  front  edge  piceous,  and  very  slightly 
hollowed,  while  the  posterior  edge  is  very  deeply  hollowed  out.  The 
chin  (mentum)  is  nearly  square,  widening  at  the  base,  which  is  continu- 
ous with  the  base  of  the  maxillae,  the  whole  posterior  edge  being  well 
rounded.  The  labial  palpi  are  three-jointed,  the  basal  joints  of  each 
palpus  being  large,  and  no  longer  than  broad,  and  touching  each  other; 
the  second  joint  is  much  slenderer,  and  about  half  as  thick  as  the  basal 
joint ;  the  third  joint  is  not  quite  so  long,  and  is  scarcely  half  as  thick 
as  the  second;  its  tip  is  acute  and  reaches  out  as  far  as  the  end  of  the 
second  joint  of  the  maxillary  palpi.  The  maxillary  palpi  are  four- 
jointed,  very  broad  at  the  base ;  the  first  joint  is  scarcely  half  a«  long 
as  broad ;  the  third  is  a  little  longer  than  the  second,  while  the  fourth 
is  much  slenderer  than  the  others,  and  about  the  length  of  the  second 
joint.  The  mandibles  are  large  and  powerful,  when  closed  not  reaching 
as  ftir  as  the  end  of  the  maxillary  palpi;  the  ends  are  truncated,  gouge- 
like. On  the  prothorax  is  a  large,  obscurely  marked,  squarish,  very 
slightly  horny  (chitinous)  area,  scattered  over  with  hairs,  especially  on 
the  anterior  edge.    On  the  upper  side  of  each  segment  of  the  body  is  a 
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broad,  oval  area,  with  a  series  of  oval  gatherings  or  folds,  on  each  side 
of  the  transverse  mesial  main  fold;  those  on  the  three  rings  sncceeding 
the  head  (thoracic)  are  the  same,  but  broader.  There  are  no  rudimen- 
tary thoracic  legs.  The  end  of  the  abdomen  is  blunt,  well  rounded, 
with  the  extreme  tip  forming  a  rounded  portion.  It  is  .35  of  an  inch  in 
length. 

The  pupa  is  white,  and  in  the  single  specimen  observed  was  quite  far 
advanced,  the  body  being  covered  with  hairs.  The  wings  were  (luite 
free  from  the  body,  and  the  antenme  curved  around  outside  the  wing- 
covers,  their  tips  meeting  at  the  base  of  the  head.  The  first  and  second 
pairs  of  legs  are  folded  at  right  angles  to  the  body,  the  third  pair  being 
oblique  to  the  body.  The  tips  of  the  first  pair  of  tarsi  rea^h  to  the  base 
of  the  second  pair  of  tarsi ;  the  tips  of  the  second  pair  of  tarsi  do  not 
reach  to  the  bas6  of  the  third  pair  of  tarsi,  the  third  tarsi  not  reaching 
to  the  tip  of  the  abdomen  by  a  distance  equal  to  nearly  their  length. 
The  prothorax  is  full  and  convex,  the  hinder  portion  being  larger  in 
proportion  to  the  rest  of  the  body  than  in  the  adult  beetle.  It  is  a  quar- 
ter of  an  inch  in  length.  The  beetle  is  characterized  by  four  raised  lines 
on  each  wing-cover,  with  five  or  six  black  dots  on  each  line  or  rib.  An 
oblique  black  line  diverges  from  each  side  of  the  scutellum.  Just  in 
front  of  the  middle  is  a  triangular,  pale  space,  bounded  behind  by  an 
oblique,  dark  line.  In  color  it  resembles  the  bark  of  the  ash  ;  it  is  a 
quarter  of  an  inch  in  length. 

5.  The  juniper  8almox-tixtei>  caterpillar. 

Order  Lepidoptera;  family  Noctlid.e. 

Feeding  on  the  leaves  of  the  low-bush  juniper,  in  August,  in  ^Faine, 
a  small  noctuid  caterpillar  with  five  pairs  of  abdominal  legs.  Body 
thickest  a  little  in  front  of  the  middle.  Head  small,  rounded,  pale 
honey-yellow,  as  wide  as  the  prothoracic  segment.  Body  flesh -colored, 
finely  striped  with  alternating  reddish  flesh-colored  and  whitish  fine 
wavy  lines ;  two  subdorsal  reddish  lines  broader  and  less  waved  than 
the  others,  there  being  about  eight  reddish  lines  on  each  side  of  the 
body.  The  body  of  this  caterpillar  is  shorter  and  thicker  but  shaped 
somewhat  as  in  Leucania,  VHieu.  observed,  August  27  to  September  12, 
the  caterpillar  was  about  6"*"*  long. 

6.  The  juniper  white-striped  inch-worm. 

Order  Lepidoptera;  family  Phal.enid.«. 

Feeding  on  the  leaves  of  the  low-bush  juniper  late  in  summer,  in 
Maine,  a  rather  short,  cylindrical  inch-worm,  pale  pea-green,  the  color 
of  a  juniper  leaf.  Head  full,  rounded,  as  wide  as  thq  body;  segments 
a  little  wrinkled  transversely.  Lateral  ridge  sharp,  white,  the  white 
line  extending  along  the  side  of  the  obtusely  triangular  supra-anal  plate. 
Xo  other  longitudinal  stripes  nor  any  other  markings  or  tubercles. 
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7.  The  juniper  twig  inch-worm. 
Drepanodts  I'arus  G.  &  R. 

This  caterpillar,  fouud  ou  the  tree-juniper  (No.  4),  also  appears  to 
live  on  the  low-bush  juniper,  as  we  beat  from  a  bush  the  last  of  August 
a  beautiful  green  chrysalis  which  agrees  closely  with  that  of  Brepanodes 
vanis.  This  chrysalis  is  of  the  size  and  exact  form  represented  in 
Fig.  95,  is  smooth  bodied,  pale  pea-green,  the  exact  color  of  a  leaf  of 
its  food  plant.  The  body  is  paler,  than  the  wings,  with  two  pale  sub- 
dorsal yellow  stripes;  the  tip  of  the  abdomen  red. 

8.  The  fir-xeedle  ixcii-worm. 

This  caterpillar  was  found  feeding  on  the  juniper  at  Brunswick,  Me., 
August  26-29, 1881. 

9.  The  juniper  plant-louse. 

LacUnus  sp. 

Common  on  the  juniper  in  Maine  at  the  ends  of  the  branches. 

IirSECTS  HTJURIOUS  TO  THE  LARCH  OR  TAMARACK  {Lanx  arner^ 

icana), 

1.  The  pine  bark-beetle  (Tomieus  pint)  is  reported  to  mine  the  bark 
and  outer  surface  of  the  sap  wood  of  the  tamarack  the  same  that  it  does 
the  pine. 

2.  In  July  and  August  troops  of  white  caterpillars  with  black  dots 
and  along  their  backs  eight  black  tufts  of  hairs,  thelars^re  of  the  hickory 
tussock  moth  {Loptocampa  caryiv)^  are  sometimes  found  on  this  tree, 
nearly  stripping  the  leaves  from  the  limbs  which  they  occupy.     (Fitch.) 

3.  In  Labrador  I  have  found  the  larva  of  Arctiu  quenselii  feeding  upon 
the  larch  in  July. 

4.  The  larch  cheater.  - 

Tolype  laricis  Fitch. 

Order  Lepidoptera;  family  Bombycid.e. 

Ou  the  limbs  in  June  and  July,  feeding  on  the  leaves ;  a  largo  flattened  ash  gray 
worm  resting  appressed  to  and  closely  resembling  the  bark  ;  forming  an  oblong  flat- 
tened gray  cocoon  molded  to  the  limb  and  resembling  the  bark  in  its  color;  the  latter 
part  of  July  producing  a  thick-bodied  moth  with  thin  delicate  wings,  which  are 
almost  transparent  in  the  males  and  1.00  broad,  in  the  females  1.50,  and  of  a  white 
color  with  faint  wavy  dusky  bands.     (Trans.  1855,  p.  494.     Fitch.) 

5.  The  imperial  spiny  caterpillar. 

EacUa  imperialis  Htibner. 

:S^oticed  on  the  tamarack  by  G.  D.  Hul.st*( Bulletin  Brooklyn  Ento- 
mological Society,  p.  77). 
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6.  The  fir  lophyris? 

A  Lophyrns-like  false  caterpillar  which  may  have  been  the  larva  of 
Lophyrm  ahietiSj  in  1877  attacked  a  plantation  of  Scotch  larches.  The 
following  letter  from  Mr.  B.  M.  Watson,  proprietor  of  the  Old  Colony 
Nurseries,  Plymouth,  Mass.,  written  under  date  of  July  5, 1877,  will  give 
the  facts  in  the  case: 

I  bave  a  large  plantation  of  Scotch  larches,  twenty-five  years  old,  forty  to  fifty  feet 
high,  many  hundred  trees,  which  is  attacked  by  a  caterpillar  (enclosed)  which  I  do  not 
find  in  Harris,  or  any  forestry  book  which  I  have  at  hand.  Do  you  know  it  or  its 
remedy  f  The  trees  are  much  riddled  by  them,  and  the  foliage  more  than  two- thirds 
destroyed.  The  trees  look  bare  and  unsightly.  We  have  had  them  several  years. 
They  began  at  one  end  and  have  advanced  to  one-fifth  of  the  plantation;  the  other 
four-fifths  are  not  infested. 

The  use  of  a  fluid  preparation  of  Paris  green  or  London  purple 
thrown  over  the  trees  by  a  garden  pump  or  modern  machine  for  such 
purpose,  figured  in  the  Keports  and  Bulletins  of  this  Commission,  would 
so  reduce  the  numbers  of  these  caterpillars  that  a  second  year  the  trees 
would  leave  out  again  and  not  show  much  marks  of  injury.  The  Lo- 
phyrus  sawflies  are  si)oradic  and  periodical  in  their  attacks;  though 
occasionally  doing  great  and  widespread  injury. 

7.  The  larch  aphis. 
Lachnus  lancifex  Fitch. 
Order  Hkmiptera;  family  Aphid.e. 
Solitary  upon  the  small  twigs,  stationed  in  the  axils  of  the  tufts  of  leaves,  with  its 
beak  sucking  the  juices  that  should  2;o  to  the  leaves,  a  "wingless  brown  plant-louse 
slightly  tinged  with  coppery,  0.12  long,  with  a  dull  white  line  along  the  middle  of  its 
back  and  a  similar  whitish  baud  at  the  sutures  of  each  of  the  abdominal  segments, 
in  which  bands  on  each  side  of  the  middle  are  three  black  punctures,  the  short  tuber- 
cles on  each  side  of  the  tip  deep  black,  the  under  side  dull  white  and  dusted  with 
white  powder,  the  legs  pale  with  the  feet  and  knees  black  and  also  the  apical  half  of 
the  hind  thighs  and  shanks,  and  the  antennje  pale  with  black  tips.     (Fitch.) 

Many  of  these  lice  were  noticed  on  a  particular  tree  the  latter  part  of 
May,  but  no  winged  ones  were  to  be  found.  Ants,  as  usual,  were  guard- 
ing them  and  drinking  the  honey  dew  which  they  ejected,  ^fany  of 
them  were  accompanied  with  four  or  more  J'oung,  huddled  close  around 
the  base  of  the  sheath  from  which  the  leaves  arise.  These  were  scarcely 
half  the  length  of  the  parent,  of  a  light  dull  yellow  color  with  two 
brown  spots  above  on  the  base  of  the  abdomen,  the  legs  and  antennae 
similarly  colored  to  those  of  the  parent  but  more  pale.     (Fitch.) 

8.  The  lakch  chekmes. 
Chermes  larioifolim  Fitch. 
Order  Hemiptera  ;  family  Aphid-E. 
Solitary  and  stationary  upon  the  leaves,  extracting  their  juices,  small  black  shining 
flies  0.10  long,  having  the  abdomen  dark  green,  the  legs  obscure  whitish,  the  wings 
nearly  hyaline  with  pale  brown  veins,  and  the  large  stigma-spot  upon  their  outer  mar- 
gin beyond  the  middle  more  opaque  and  pale  green. 

This  is  closely  like  the  pine  Chermes,  but  has  the  wings  more  clear^ 
and  differs  also  in  some  of  the  details  of  its  colors. pig^lgj^tj^jli^^jijiiiv:: 
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INSECTS  INJURIOUS  TO  THE  CEDAR  OR  ARBOR  VITJE—(  TAwja  ocei- 

dentalifi), 

1.  The  cedar  tixeid. 

Bucculatnx  thuieUa   Packard. 

Order  Lepidoptera  ;  family  Tinehke. 

Fecdingoii  the  leaves  and  spinning  slender,  small,  conspicuous  white  cocoons  attached 
to  the  leaves,  and  transforming  to  a  narrow-winged  beautiful  pearly-white  moth, 
dotted  and  marked  with  brown. 

The  following  account  is  taken  from  ray  first  report  to  the  Massa- 
chusetts board  of  agriculture : 

This  is  a  little  moth,  of  which  the  caterpillar  is  unknown,  though  I 
found  the  raoths  and  cocoons  in  abundance  on  a  cedar  tree  in  Bruns- 
wick, Me.,  July  10.  It  is  undoubtedly  similar  in 
its  habits  to  a  little  moth  which  lives  not  uncom- 
monly on  the  apple  tree,  and  has  been  described 
by  Dr.  Clemens  under  the  name  of  Bucculatrix 
poniifoliella.  Its  long,  slender,  white  cocoons  may 
be  found,  at  any  time  after  the  leaves  have  fallen, 
on  the  branches  of  apple  trees. 

Dr.  Clemens  says  that  *'the  larva  feeds  exter- 
nally on  the  leaf  of  the  apple,  at  least  at  the  time 
it  was  taken,  in  the  latter  part  of  September.    It 
is  cylindrical  and  submoniliform ;  tapers  ante- 
\       riorly  and  posteriorly;    with  punctiform  i)oints 

Fio.  100.— The   cedar  Tineid.  i     •      ,    x     i     i     •  A      j.  ^        -xv     V^i 

enlarged ;   a   cocoon,  nat.  and  isolatcd  hairs ]    first  segment  with  rather 
sue-  rom  ac  ai  .  abuudaut  dorsal  hairs;  three  pairs  of  thoracic 

feet  and  five  abdominal  pairs.  Head  small,  ellipsoidal,  brown;  body 
dark  yellowish  green,  tinged  with  reddish  anteriorly;  hairs  blackish 
and  short.  Early  in  October  the  larva  enters  the  pupa  state,  wear- 
ing an  elongated,  dirty  white,  ribbed  cocoon,  and  appears  as  an  imago 
during  the  latter  part  of  the  following  April,  or  early  in  May."  The 
j)resent  species  seems  to  be  undescribed,  and  may  be  called  Bucculatrix 
thulella.  It  belongs  to  the  extensive  Tineid  family,  and  its  general  ap- 
pearance is  suflBciently  indicated  by  the  drawing. 

Moth. — The  body  and  wings  are  pearly  white,  and  the  antenna?  are  white,  with 
brown  wings,  while  there  is  a  low  broad  tuft  of  white  scales  between  the  autennte,  the 
crest  being  much  flatter  than  in  the  species  living  on  the  apple.  The  fore  wings  are  white, 
and  crossed  in  the  middle  by  a  broad  brown  band,  and  beyond  this  band  by  alterna- 
ting white  and  brown  stripes,  crossing  from  the  front  edge  (costa)  of  the  wing.  On 
the  end  of  the  wing,  and  in  the  middle  of  the  outer  edge,  is  a  conspicuous  black 
spot,  like  the  eye  in  a  peacock's  feather.  To  describe  the  wing  and  it«  markings  more 
fully — the  basal  half  of  the  wing  is  white,  unspotted,  except  a  short,  transverse 
brown  band,  extending  from  the  inner  edge,  not  quite  to  the  middle  of  the  wing.  On 
<;ach  side  of  this  band  is  a  row  of  two  or  three  minute  dots.     The  middle  baud  is 
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broadest  on  the  hind  edge.  Beyond  and  arising  from  the  costa,  where  they  aro  broad- 
est, and  extending  to  the  opposite  side  of  the  wing,  are  six  brown  lines,  alternating 
with  white  interspaces.  These  lines  run  together  in  the  middle  of  the  wing,  brown 
dot«  being  added,  but  which  end  as  distinct  lines  on  the  inner  edge  of  the  wing.  The 
three  outermost  lines  are  much  curved,  and,  with  the  curve  of  th's  fringe,  form  a  cir- 
cular area,  in  the  middle  of  which,  on  the  base  of  the  fringe,  is  the  curvilinear,  rather 
thick,  dark  brown  spot.  The  long  fringe  on  the  end  of  the  wing  is  white  at  base 
and  brown  at  the  end.  The  hind  wings  are  pale  brown,  acutely  pointed,  with  a  long 
silvery  fringe.  The  tibiie  and  tarsi  of  the  fore  legs  are  brownish,  while  the  hind  legs 
are  white,  with  a  long  fringe  on  the  hindermost  tibite.  The  length  of  one  fore  wing 
18  .IH,  and  the  length  of  the  body  is  .13  inch. 

The  cocoou  is  white,  tough,  dense,  slender  cylindrical,  and  .20  inch  in 
length.  It  is  fastened  by  one  side  to  the  leaf,  and  differs  from  that  of 
the  apple  Bucculatrix  in  not  being  ribbed  longitudinally.  A  minute, 
beautifully  brilliant  green  ichneumon  (Oha^cis)  fly  seems  to  attack  in 
considerable  numbers  the  chrysalids  of  this  insect,  as  nearly  half  of 
those  reared  by  me  turned  out  one  of  these  parasites.  It  is  a  species  of 
a  genus  allied  to  Eulophus,  having  the  antennae  pectinated,  the  terminal 
joints  throwing  off  Ave  long  branches.  It  differs,  however,  from  Eulo- 
phus  among  other  characters  by  having  a  short,  thick  body,  a  small, 
conical  abdomen,  and  short,  thick  antennae.  The  fore  wings  are  broad, 
triangular. 

We  noticed  these  beautiful  moths  again  in  1881,  at  Brunswick,  flying 
about  a  cedar  hedge  in  considerable  numbers  from  the  middle  of  July 
until  early  in  August. 

2.  The  fir  saw-fly. 

Lophyrus  ahietis  Harris. 

False  caterpillars  closely  resembling  those  found  on  the  fir,  and  iden- 
tical with  that  found  on  the  low-bush  juniper,  occurred  on  two  cedar 
hedges  in  Brunswick,  from  July  18  to  the  last  of  August.  But  a  few 
scattered  individuals  occurred.  We  will  give  adescription  of  the  variety 
found  on  the  cedar.  Body  cylindrical,  broadest  on  the  thoracic  segments  5 
all  the  segments  finely  transversely  wrinkled.  Head  small  round,  deep , 
amber-colored;  eyes  black.  Body  pale  green  with  a  broad  diffuse  dark 
green  niedio-dorsal  and  a  lateral  stripe.  Body  paler  beneath.  Thoracic 
feet  black.  Eight  pairs  of  abdominal  feet  green.  Length  13°*"».  One 
was  found  without  the  three  dark  stripes.  This  species  differs  from  the 
others  in  the  caterpillar  having  no  dark  spots  on  the  body  as  seen  in  most 
Lophyrus  larvae. 

3.  The  promethea  moth. 

Callosamia  promethea  (Drnry). 
Said  by  Mr.  Riley  to  feed  on  the  arbor  vitfe.    (Fourth  Eep.,  123.) 

17   RIL 
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INSECTS  INJURIOUS  TO  THE  SEQUOIA  GIGANTEA. 

1.  Gonops  Jiasung ids  Ijecoute. 

"Three  specimens  from  Big  Trees,  CaliforDia."    (Leconte's  Eliyncbo- 

phora.) 

2.  J  longicam  horer. 

While  at  the  Big  Trees  of  the  Mariposa  Grove,  we  observed  that  one 
of  them  had  been  mined  under  the  bark  by  what  must  have  been  a 
longicorn  borer,  as  the  mine  was  broad  and  shallow,  being  about  4™°» 
broad  and  about  four  inches  long. 

3.  The  sequoia  .egerian. 

Bemhecia  sequoias  Edwards. 

Order  Lepidoptera  ;  family  ^geriad^e. 

Very  destructive  to  Sequoia  sempervirenSj  as  well  as  to  some  species 
of  Pinus.    H.  Edwards.    (Papilio,  vol.  I,  p.  181.) 

INSECTS  INJURIOUS  TO  THE  CYPRESS  {Taxodum  distichum). 

Ceoid4>myia  cupresai-ananassa  Riley. 

Tennessee.  (Riley,  American  Entomologist,  ii,  244  and  273.  Fig. 
153,  gall.) 
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Affecting  the  Persimmon: 

Psylla  dioapyri  Ashmead,  Can.  Ent.  222,  Nov.  1881. 
Affecting  the  Cat  alp  a: 

Diplosia  catalpce,  Comstock's  1880  Rep.  Dept.  Ag.  26B, 
Affecting  the  Bay  Maqnoua: 

Psylla  magnoUw  Ashmead,  Cau.  Ent.  224,  Nov.  1881. 
Affecting  the  Oak: 

Selandria  quercus-alba  Norton,  Trans.  Amer.  Ent.  Soc.  i,258. 

Aphis  quercifolice  Walsh,  Proc.  Ent.  Soc.  Phil,  i,  298, 1863. 

La6hnu9  quercicolens  Ashmead,  on  Q.  virenSj  Can.  Ent.  154, 1881. 

Phyllaphis  niger  Ashmead,  on  Q,  phellos  var.  laurifoliw,  Par.  Ent.  155, 1881. 

Xylehorua  ceUus,  Leconte's  Rhynchophora,  360. 
fudcatusj  Leconte's  Rhynchophera,  360. 

Heterocampa  subalbicana  Grote,  Comstock's  Rept.  for  1880,259. 

Limaoodes  minuta  Reakirt,  Proc.  Ent.  Soc.  Phil,  iii,  251, 1864. 

Cecidomyia  quercusmajalis  O.  Sack.  Trans.  Amer.  Ent.  Soc.  iii,  53. 

Bosttichus  bicornis  Web.  C.  E.  Worthington,  Can.  Ent.  xli,  107. 
Affecting  the  Butternut: 

Gaurotes  cyanipenniSy  ovipositing  on  butternut,  F.  B.  Caulfield,  Can.  Ent.  60, 1881. 

Grapholitha  caryw  Shimer,  Trans.  Amer.  Ent.  Soc.  ii,  394. 
Affecting  the  Hickory: 

Catocala  flebiliSj  KelUcott  in  Papilio,  141,  1881. 

Chrameaus  icoriwj  Leconte's  Rhyncophora,  375. 

Cecidomyia  ooasce  Shimer,  Trans.  Amer.  Ent.  Soc.  ii,  395. 
carywO.  Sacken,  Monographs,  etc.  i,  191. 
carywcolor  O.  Sacken,  Monographs,  etc.  i,  192. 
cynipsea  O.  Sacken,  Monographs,  etc.  i,  193. 
glutinosa  O.  Sacken,  Monographs,  etc.  i,  193. 
nototricha  O.  Sacken,  Monographs,  etc.  i,  193. 
persicoiiiea  O.  Sacken,  Monograjihs,  etc.  i,  193. 
sanguinolenta  O.  Sacken,  Monographs,  etc.  i,  192. 
Affecting  the  elm: 

Plocetes  ulmiy  L«coiite*s  Rhyucopliora,  213. 
Feeding  on  Wild  Cherry: 

Centra  borealiSy  G.  H.  French  in  Can.  Ent.  145, 1881. 
Feeding  on  the  Chestnut: 

Limacodes  viridis  Reakirt,  Proc.  Ent.  Soc.  Phil,  iii,  251, 1864. 

Eugonia  subsignaria,  Comstock's  18:!<0  Rep.  Dept.  Ag.  271 ;  also  on  hickory. 
Feeding  on  Willow: 

Centra  oecidentalis,  0.  H.  French  in  Can.  Ent.  144, 1881. 

Grapholitha  gallasalicianj  Riley,  Trans.  St.  Louis  Acad.  Sci.  320, 1851. 
Affecting  the  Bass-wood: 

Vogonocherm  nuhiltts,  according  to  Lrconte. 
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Affecting  the  Birch: 

ApateJa  spinigeia Giien,  R.  Thaxter,  Psyche, ii,  121. 
Affecting  the  Maple; 

Eunomis  alniaria;  larva  abundant  on  maple.    C.  E.  Worthington  in  Can.  Ent.  x.  16 
Affecting  the  Locust: 

Ecdytolopha  imitioiana  Zeller,  Comstock's  1880  Rep.  Dept.  Ag.  260. 

Pempelia  oontatella  Grote,  Comstock's  Rep.  Dept.  Ag.  261. 
Affecting  the  Honey  Locust: 

Pempelia  gledUschiella  Fernald,  Comatock's  1880  Rep.  Dept.  Ag.  262. 
Affecting  the  Scotch  Pine: 

ChermespinicorticislL.OsboTnf  Iowa  Ag.  Report,  96,  1881. 
Affecting  the  Pitch  Pine: 

Tomicua  exesm,  Harris'  Treatise,  87. 

Tortrix  polituna,  Ha  worth  f ,  Comstock's  1880  Rep.  Dept.  Ag.  264.    This  is  the  cater- 
pillar whose  case  is  figured  and  described  on*page  207. 
Affecting  Pinus  t.eda: 

Tetralopha  diluculella  Grote,  Comstook's  1880  Rep.  Dept.  Ag.  263. 
Affecting  Abies  bracteata: 

GraphoHtha  hracteatana  Fernald,  Comstock's  1880  Rep.  Dept.  Ag.  265. 
Affecting  the  Larch: 

Tomicus  piniy  Harris*  Treatise,  88. 

Samia  Columbia  (Caulfield). 


CORRES;PONDENCE. 

[The  following  correspondeiioe  relates  to  certain  insects  mentioned  in  the  foregoing  pstges.] 

Philadelphia,  October  13,  1881. 

My  Dear  Doctor  :  I  am  afraid  that  some  confiision  has  been  produced  by  the 
crowded  condition  of  my  box  of  Pityophthori.  The  specimens  have  now  been  prop- 
erly spaced  and  arranged,  and  I  have  gone  over  them  carefully. 

The  result  is  that  Blanchard*s  oak  bark  species  is  P.  minutissimus  Zimm.,  and  I  con- 
sider it  as  Dr.  Harris^  Tom,  pusillus.  It  agrees  very  nearly  in  habits  and  characters 
with  P,  pubipennis  Lee,  from  California.  The  ^  has  the  front  heavily  fringed  with 
long  yellow  hairs. 

The  species  found  by  Blanchard  (to  me  No.  36)  under  white  pine  bark  is  P.  eparsuSy 
and  is  easily  known  by  the  prothorax  having  a  smooth  spot  each  side  behind  the 
middle,  and  by  the  very  shining  lustre.  The  elytra  are  feebly  and  sparsely  punctured, 
the  declivity  is  deeply  sulcate  near  the  saturo,  and  on  the  outer  limit  of  the  groove 
are  two  or  three  acute  cusps.     This  species  is  depredated  on  by  HypophlceuB  tenuis. 

Then  there  is  P,  puberuluSf  well  described  by  me  from  the  specimen  given  me  by 
Ulke.  Specimens  since  received  from  Schwarz  (Port  Huron)  and  Blanchard  (Mass., 
No.  139)  have  the  elytra  more  strongly  punctured. 

I  am  disposed  to  ,believe  this  species  from  white  pine  is  the  one  referred  to  by  Dr. 
Fitch  as  Tom,  pusillus  Harris.  It  is  about  the  size  of  ramulorum  of  Europe,  but  the 
elytra  are  more  coarsely  punctured,  and  the  punctures  are  not  arranged  distinctly  in 
stria^,  but  arc  confused.     This  is  probably  your  35. 

Your  No.  34,  as  I  see  by  reference  to  Fitches  report,5i8  quoted  textually  from  that 
author,  and  if  my  opinion  be  well  founded,  is  not  ditt'erent  from  your  35,  unless  it  be 
annectens.  If  there  are  any  types  U^  be  seen,  please  have  them  sought  for,  and  send 
me  one.     I  have  forgotten  what  became  of  Fitch's  collection. 

I  am  sorry  your  correspondents  have  not  been  more  diligent  in  collecting  these 
deitrajtivKj  insects,  so  that   their  characters  may  be  defined,  and  their  habits  after- 
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wards  carefully  observed.    I  have  made  frequent  appeals,  but  have  met  with  no  re- 
sponse either  inside  or  outside  of  the'Commission  on  Forests. 

P.  annectenf*  Lee.,  found  in  Florida^in  yellow  pine^  resembles  in  sculpture  ramulorum, 
and  agrees  with  Fitch*s  description  of  34  in  having  the  elytral  punctures  arranged  in 
rowa,^  and  the  sutural  angle  acute.  It  may  really  be  the  same  as  your  34,  but  as  the 
localities  are  so  widely  apart,  and  the  food  tree  different,  I  am  unwilling  to  express  a 
positive  opinion  until  I  can  compare  the  specimens.  I  returned  as  you  requested  all 
that  you  sent,  and  I  have  from  you  in  my  collection  no  other  Scolytide  than  the 
Crypturgus  recently  received.  Perhaps  you  could  get  a  type  of  FitcVs  pusillua.  If  so 
it  would  solve  all  the  difficulties. 

Please  let  your  collectors  know  that  in  Scolytidte  there  is  no  benefit  derived  from 
the  study  of  single  specimens.     They  must  be  collected  in  numbers  that  both  sexes 
may  be  obtained.     As  they  are  always  abundant  when  found  there  is  no  difficulty  in 
getting  specimens  enough. 
Very  sincerely, 

J.  L.  LECONTE. 


New  York,  December  12,  1881. 

My  Dear  Dr.  Packard:    *    *    * 

Soiapteron  robinUe  Hy.  Edw.  is  extremely  destructive  in  California  and  Nevada  to 
the  white  poplar  (Popu^uA  alba)  and  to  the  downy  poplar  (Populus  oaneacens),  hoth 
of  these  species  being  introduced  into  the  Pacific  States  as  ornamental  trees.  A  small 
avenue  of  the  latter  at  San  Leandro,  near  San  Francisco,  was  utterly  destroyed  by 
the  Soiapteron f  the  pnpa  cases  being  found  sticking  out  of  the  holes  in  hundreds. 
The  perfect  insect  was  rather  scarce,  as  they  emerge  very  early  in  the  morning,  and 
take  flight  with  the  first  gleam  of  sunshine.  Sciap.  robiniw  also  destroys  the  locust 
trees  (Robinia  pseudoaoacia)^  a  grove  of  this  species  in  Napa  County  being  observed 
by  me  in  a  state  bordering  upon  destruction  from  the  attacks  of  this  insect. 

Sciapteron  syringce  {Trochilium  ayringoj  Harris)  has  been  found  to  be  a  pest  to  ash 
trees  in  Brooklyn,  N.  Y.  Some  observations  upon  this  and  other  species  of  ^geridcB 
will  shortly  be  published  by  Rev.  G.  D.  Hulst. 

Bembecia  sequoioi  Hy.  Edw.  is  devastating  the  pine  forests  of  Mendocino  County, 
California,  and  is  particularly  destructive  to  Sequoia  aempervirens,  Pinus  ponderosa,  and 
PinuB  Lambertiana.  The  eggs  appear  to  be  laid  in  the  axils  of  the  branches,  the 
young  caterpillar  boring  in  a  tortuous  manner  about  its  retreat,  thus  diverting  the 
flow  of  the  sap,  and  causing  large  resinous  nodules  to  form  at  the  place  of  its  work- 
ings. These  gradually  harden,  the  branch  beyond  them  dies,  and  the  tree  at  last 
succumbs  to  its  insignificant  enemies.  Hundreds  of  fine  trees  in  the  forests  of  the 
region  indicated  are  to  be  seen  in  various  stages  of  decay.  A  similar  habit  seems  to 
prevail  in  the  life  history  of  Sciapteron  pint  Kellicott,  a  species  described  by  its  author 
in  the  Can.  Entom.,  1881. 

Bembecia  marginata  (Troch.  marginatum  Harris)  attacks  the  bushes  of  various  species 
of  Subus.    Mr.  Hulst  has  made  admirable  observations  upon  this  species,  and  will,  I 
hope,  soon  give  them  to  the  world. 
Yours,  truly, 

HENRY  EDWARDS. 


Cambridge,  November  14,  1881. 
Dear  Professor  Packard:  Your  letter  of  the  9th  instant  was  duly  received- 
Before  replying  I  have  waited  to  get  from  Dr.  Hagen  a  list  of  species  of  insects  taken 
by  me  last  September  on  the  highest  peak  of  Ktaadn.  They  were  put  in  spirits  and 
handed  to  Dr.  H.  without  examination  on  my  part.  As  he  has  just  given  me  the  list 
of  all  that  can  interest  you  in  your  present  inquiries,  I  will  send  it  with  a  few  words 
of  my  own. 
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In  my  trips  to  Etaadn  in  1879,  1880,  and  1881,  I  did  not  see  about  the  mountain, 
nor  on  the  way  to  and  from  it,  any  increase  of  dead  spruces  above  what  I  observed 
in  my  visits  of  1869  and  1871.  There  are  now,  as  in  the  earlier  years,  the  usual  pro- 
portion and  no  more  of  dead  and  bleached  sprupe  trunks  standing  among  the  living, 
but  none  recently  dead  and  retaining  their  bark.  # 

I  camped  in  the  Basin  seven  days  in  1879,  thirteen  days  in  1880,  sixteen  days  in 
1881.  The  only  borers  I  ever  saw  there — to  know  them — are  Prionus  unicolor  and 
Monohammm  acuMlatus,  In  1879  I  saw  more  of  the  former,  but  this  year  nond  of  that, 
while  the  latter  swarmed  everywhere — but  ten  days  later  in  the  month.  These  two 
species  I  have  known  for  years.  Thinking  that  you  might  possibly  find  in  a  list  of 
my  unexajnined  species  the  new  destroyer,  I  asked  Dr.  Hagen  to  prepare  one.  But 
though  I  have  forgotten  the  name  of  this  recent  pest,  you  will  not  find  it  among  the 
species  collected  by  me.  This  fact  and  the  other,  that  no  unusual  killing  of  spruces 
appears  to  have  taken  place  lately  in  the  Ktaadn  region,  indicate  of  course  that 
the  destroyer  has  not  penetrated  thither. 

I  took  insects  only  on  the  highest  peak,  hoping  to  get  by  chance  something  not 
found  lower  down,  though  aware  that  the  season  for  characteristic  Alpine  species  had 
long  passed.  But  you  will  probably  find  in  the  list  only  species  common  at  lower  ele- 
vations. Their  presence  on  the  summits  I  suppose  you  will  attribute,  in  part  at  least, 
to  their  being  blown  there  by  winds.  My  collection  of  wild  black  spiders  may,  on 
examination,  prove  different  from  low-ground  species.  Please  note  that  this  abun- 
dance of  M,  soutellalas  occurs  high  above  the  growth  of  Pines,  which  are  not  found  at 
all  in  the  Basin. 

Yours,  truly, 

C.  E.  HAMLIN. 

Insects  taken  on  highest  peak  of  Mt,  Ktaadn y  September ^  1881. 

6  Monohammus  scutellatus  Say. 
1  Leptura  canadensis, 
1  Buprestris  macuUventris. 
1  Melanotus  communis. 

1  Clerus  dubius. 
Upis  sp.  f 

2  Scymnns  sp.  f  {very  small). 
Atta  pennsylvanioa. 
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Abbot's  white-pine  saw-fly 195 

134 
219 
235 


Abia  cerasi 

Abies  alba,  insects  injurious  to 

balsamea,  insects  injurious  to 

canadensis,  insects  injurious 

to 

menziesii,  insects  injurious  to 
nigra,  insects  injurious  to.. . 


240 
242 
219 


Acanthoderes,  4-gibbns 55, 75, 131 

morrisii 131 

Acer  rubruni,  insects  injurious  to..  103 
saccharinum,  insects  injurious 

to 103 

Acorn  moth 53 

worm 52 

Acrobasis  j  uglandis 82, 85 

Acronycta 140 

acericola 140 

americana... 142 

hastulifera 127, 132 

occideutalis I'io 

populi 116 

salicis 142 

ulmi 69 

Actias  luna 76,a5,89, 131, 138, 142 

Adelges  abieticolens 234 

abictis 235 

JEdilis  nodosus 159 

obsoletus 159 

M^eria  acerni 106 

denudatum 138 

pini 180 

tibiale 123 

tricincta 121 

^oia  ostryieella 139 

A  gnippe  biscolorella 133 

Agrilus 75 

egenus 75 

American  Cimbex  saw-fly (i4 

Clostera 122 

silk-worm 48,90,113 

timber-beetle 29 

Amphalocera  cariosa 132 

Amphidasys  cognataria 114 

Amyot^s  Otiocerus 82 
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Anarsia  pruniella 135 

Anchylopera  platanana l.')9 

Angular-headed  marbled   fir  inch- 
worm  237 

Anisopteryx  vemata 61, 138 

Anisota  pellucida 45 

rubicunda 109 

senatoria 45 

stigma 45 

Anomata  pinicola 216 

Anthaxia  viridicornis 68 

viridifrons 75 

Anthophilax  miriflcus 244 

Antiopa  butterfly 64 

Apate  basillaris 74 

bivittatus 230 

Apatela  americana  ...* HI,  127 

brumosa 139 

radcliffei 1?6 

Apatelodes  angelica 138 

torrefacta 142 

Aphis  aceris 115 

cerasifoliie 135 

crataegifolii 138 

diospyri 138 

Aphrophora  parallella 189 

saratogensis 189, 215 

Apion  rostrum 101 

Aplodes  mimosaria 49 

Apple  Leiopus 250 

Arbor  vit^e,  iusects  injurious  to  .. .  256 

Argyresthia  austerella 69 

Argyrolepia  quercifoliaua 54 

Arhopahis  fulmiuans 24, 55, 90 

Asemum  mu^stum 157 

Asimina  triloba 132 

Aspidiotus  juglandis 86 

Aspidisca  diospyriella 138 

juglandiella 85 

saliciella 143 

splendoriforella 134,136 

ostry  ffifol  iell  a 1 39 

Atbysanus  abietis 129, 235 

fenestratus 128 

minor 128 

263 
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Athysauus  variabilis 128 

Attelabus  analis 85 

bipustulatus 51 

rhois 139, 140 

Autiiiimal  locust  leaf -miner 99 

Bactra  ?  argwtaua 69 

Balan  iniis  caryatrypes 93 

nasicus 83.139 

rectus 52 

Banded  tree-hopper 81 

Batrachedra  pra^angusta 143 

salicipomoiiella *  143 

artiolata 143 

Beautiful  hickory-borer -    69 

Beecb ,  insects  injurious  to 129 

leaf-miner 130 

span-worm 129 

Bellaniira  scalaris 129 

Belted  Chion 70 

Betula  lenta,  insects  injurious  to  ..  128 

Birch  aphis 129 

insects  affecting  the  leaves..  128 

insects  injurious  to 128 

Biston  ursaria 121 

Black-birch  borer..* 129 

homed  Cailidium 159 

locustmidge 101 

margined  gay-louse 80 

walnut,  insects  affecting  the 

leaves 84 

walnut,  insects  affecting  the 

trunk 84 

walnut,  insects  injurious  to.  84 

walnut  sphinx 84,90 

Blastobasis  cocci  vorella 54 

Blue-clouded  Hylotmpes 246 

Boring  Hylurgus 175 

Bostrichus  bicomis 55» 

cavifrons 230 

Brachys  serosa 52 

aeruginosa 130 

Brephos  infans 129 

Bronchelia  hortaria 131 

Brown  chestnut  beetle 90 

Prionus 30 

beetle 241 

Bruchus 134 

pi*osopis 133 

uniformis 133 

Buccnlatrix  thuiella 256 

trifasciella 94 

Buckeye  stem-borer 132 

Buprestid  borer 241 
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Buprestis  chlorocephala 20 

lineata 149 

rusticorura 149 

striata 148 

ultramarina 149 

fasciata 144 

Butternut,  insects  affecting  the 

leaves 86 

insects  affecting  the 

trunk  and  limbs 85 

insects  injurious  to 85 

leaf-miner 90 

Tingis 88,129 

tree-hopper 88 

woolly  worm 86 

Byrsocrypta  ulmicola 68 

Bythoscopus 144 

strobi 216 

Calaptris  betulella 129 

Califoniian  lappet  moth 43 

Phrygauidea 43 

ton  t-catorpillar 41 

Callaspidia  quercus-globulus 39 

Cailidium  autennatum 159, 246 

Calligrapha  scalaris 140 

Callipterus  betulae^f 129 

betultpcolens 129 

?  carj-ellus 79 

castaneaB ^   ..  93 

fumipeunelius 80 

macuiellus 80 

inarginellus 80 

f  punctatellus 79 

ulmicola 68 

Callosamia  promethea  ...  131, 134, 138, 257 

Camaranotus  conf usus 217 

Canadian  Leptura 240 

Canker  worm 61 

Capsus 144 

clavatus 219 

Carphoborus  bicristatos 179 

bif  urcus 179 

Carya  alba 69 

tomentosa 69 

Castanea  vesca 90 

Catastega  aoeriella 114 

timidella 56 

Catocala  coucumbens 142 

fratcrcula 48 

parta 146 

ultronia 134 

Cecidomyia  aceris 115 

albovittata 144 
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Cecidomyia  crata*gi-bedeguar 136 

citrina  .1 127 

corDUta 144 

cupressi  aiianassa 258 

gletlitschias 134 

liriodendri 131 

orbitalis 144 

pellex 138 

pseudacacia 101 

pudibunda 140 

robiniaB 102 

S.  batatas 143 

S.  brassicoides 143 

S.  coryloidee 143 

S.  corn  11 143 

S.  gnapbalioides 143 

8.  honleoides 143 

S.  uodulus 143 

S.  rbodoides 143 

S.  Biliqna 143 

S.  etrobiloides 143 

S.  strobi lisciis 143 

S.  triticoides ,  143 

S.  vemica 143 

serotinjp 135 

sernilata? 140 

tiliaR  vemicicola 127 

tnlipiferaR 131 

Cecropia  caterpillar 113 

motb 89 

Cedar,  insects  injnriuns  to 256 

tineid 256 

Ceraiostouia  albella 143 

Centronopus  antbracinns 55 

calcaratus 55 

Oeratomia  amyntor 127 

qnadricornis 67 

Ceresa  brevicornis 81 

Oernra  borealis IIM,  142 

multiscripta 142 

occidentalis 142 

Chaitopborus  negundinis 133 

popnlicola 117 

salicicola 144 

Chalcopbora  augulicollis 146 

]il>erta 146 

virgiuiensis 145 

Cbariessapilosa 75 

Checkered  pine  sphinx  caterpillar. .  202 

spine  measuring  worm . .  232 

Chermes  laricifoliif 255 

piuifolite 218 

Chestnut  caterpillar 94 

gay -louse 93 
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Chestnut  insects  affecting  the  fruit        93 

insects  affecting  the  leaves  92 
insects  affecting  the  trunk 

and  limbs 90 

insects  injurious  to 90 

Phylloxera 93 

tree  borer 90 

tree-hopper 92 

weevil 93 

Chion  cinctus 70 

Chrysobothris  dentipes 12, 147 

femorata  ...16,*107,133,136 

harrisii 147 

octocola 133 

6-signata 128 

trinervia 147 

Chrysomcla  bigsbyana 144 

philadelphica 215 

scalaris 64, 126 

spireiF 144 

Cicada  septemdecim 35 

seventeen  year 5 

Cimbex  amoricana 64, 69 

laportei 69 

Cirrha  platanella 139 

Citheronia  regalis 76 

sepulcralis 203 

Cixius  cintifrons 81 

coliPpcum 81 

pini 217 

Cla8toi»tera  obtusa 88 

pini 216 

testacea 216 

Cleora  pulchraria 205 

Clinton^s  tussock  moth 53 

Clisiocampa  americana 134 

califomica 41 

constricta 41 

disstria 40 

erosa 103 

sylvatica 40, 112, 138 

Cloudy-tipped  Cixius 81 

Club-homed  Capsus 219 

Cly tus  colonus 27 

nobilis 91 

Coal-black  Hylastes 177 

Coccus  pinicorticis 185 

Ccolodasys  unicornis i:i5, 136 

Coloophora  ostryw 140 

pruniella 134 

querciella 54 

tiliai-foliella 127 

Comma  butterfly 66 

Commixed  Leptostylus 157 
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Commou  elm  aphis 68 

elm  tree  borer 59 

liickory  borer 6U,70 

large  red  timber-beetle . . .  243 

longlcom  pine-borer 152 

oakClytus 27 

Cone-beaded  spruce  caterpillar 233 

Conotracbeliis  elegans 83 

cratiegi 138 

nenuphar 135 

Corisoium 54 

albanotella 55 

Coscinoptera  dominicana 55, 138 

Oosmia  orina 47 

Cossus  centerensis 119 

oak 11 

Cotalpa  lanigera 144 

Cottonwood  dagger-moth 116 

insects    affecting    the 

leaves 115 

insects    affecting    the 

trunk  and  branches.  115 

insects  injurious  to...  115 

Criocephalus  agrestis 158 

nubilus 162 

CrcBSUs  latitarsus 129,134 

Cryptolechia  faginella 1 31 

quercicella 55 

Crypturgus  atomus 180, 231, 236, 241 

Cupes  concolor 232 

Cyllene  antennatus 133 

criuicoruis 138 

picta 70,75,84,90,95 

Cymatophora  pauipiuaria 142 

Cynips 56 

aciculata 56 

affiuis 57 

(Andricus)  flocci 56 

( Andricus)  fusiforniis 56 

(Andricus)  futilis 56 

( Andricus)  papillata 56 

(Andricus) 56 

(Andricus)  semi nator 56 

batatoides 57 

batatus 56 

bella 57 

(Blorhiza)  nigra 56 

capsula 57 

centricola 56 

cicutricula • 57 

cinerosa 57 

clavula 56 

cadebs 56 

confluens 56 

corrugis 57 
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Cynips  corrugera 57 

coxii 57 

floccosa 57 

formosa 56 

gemnla 57 

globulus 56 

ignota..^ 57 

ilicifoliie 56 

inanis 56 

irregularis 56 

roajalis 56 

minuta 57 

modesia 57 

nigra 57 

noxiosa 57 

omeratus 39 

operator 57 

ostensackenii 56 

palustris 57 

papula 57 

pattoni 57 

phellos 56 

pigra 57 

podagrte 57 

polita 57 

punctata 57 

quercus-arbos 38 

quercus-batatus 39 

quercus-coccineie 56 

qnercns-ficus 39 

qucrcns-tuber 38 

rugosa 57 

scitula 57 

sculpta 56 

seminator 39 

similis 57 

singularis 56 

spongifica 56 

strobilana 56 

suttonii 57 

tenuicornis 57 

(Teras)  forticornis 56 

(Teras)  fulvicollis 56 

.  (Teras)  hirta 56 

(Teras)  nigricollis 56 

(Teras)  pezomachoides 56 

tubicola 56 

tumisica 57 

ventricosa 57 

verrucarum 56 

vesicula 57 

Cypress,  insects  injurious  to 258 

Dakriinia  pallida 54 

Dapsilia  rutilana 24i> 
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Darapsa  choerilas 138 

Dark  elm-bark  borer 59 

Daremma  undulosa 138 

Dendroctonas  brevicomis 177 

frontalis 177 

pnDctatus 177 

rufipeoDis 176, 243 

Himilis 177 

simplex: 177 

terebrans 243 

Depressaria  robiuiella 98 

Diapheromera  femorata 77 

Diedrocephala  qnadrivittata 80 

Dicerca  divaricata 108, 131, 135 

lurida 72 

prolongata 151 

ponctulata 150 

tenebrosa 151 

tnberculata 151 

DIchelonycha  albicollis 216 

eloDgatuIa 140, 144 

Diplosis  aunulipes 144 

atricornis 144 

atrocularis 144 

decem-niaculata 144 

pini-rigidte 213 

resiuicola 211 

septem-macnlata 144 

Dirapbia  vernalis 217 

Discoidal  Saperda 70 

Dominican  case-bearer 55 

Dorcaschema  nigrum 73  | 

Dorytomus  mucidus 115  I 

Dotted-winged  gay-louse 79  i 

Drepanodes  varus 254  , 

Drepanosiphum  tiliie 127 

Dryobins  sex-t'asciata 59, 131  ! 

Dryoca^tes  aftaber 242  i 

septentrionis 175 

Drummond^s  buprestid loO 

Dularius  brevilineus 60 

Dysphaga  tenuipes 72 

Eacles  imperialis  .   .  138, 139, 140, 1422, 202 

34,254 

Ecyrus  dasycems 75 

Elaphidion  ^tomarium 55 

mucronatum 

parallelum 55 

villosum 30 

Ellema  couiferarum 201 

barrisii 201 

pinenm 202 

Elm  bark  borer 59 

galernca 64 
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Elm  gall-loose 68 

insects  affecting  tbe  leaves  ...  61 

insects  affecting  tbe  trunk 58 

insects  injurious  to 58 

measuring  worm 122, 123 

saw-fly 69 

span-worm 62 

Encbenopa  binotata 88 

Endropia  biliuearia 49' 

pectinaria 50 

Epliipx>opbora  caryana 83 

Epirritadilutata 63 

Ergates  spiculatus 162^ 

querci 38 

ulmi 68 

Emobius  tennicomis 180 

Eriosoma  caryj© 75 

Eros  coccinatns 115 

Eucbronia  maia 53, 142 

Euolea  monitor 53 

querceti 53 

quercicola 53 

Eudamus  tityrus 100 

Euderces  pini 159 

Eiigonia  alniaria 91,127 

subsiguaria 62, 123, 127 

Eupi  tbecia  miserulata 248 

Enpogouius  pinivora 156- 

vestitus 75 

Eupsalis  minuta 20 

European  spruce  bud  louse 235 

Eutrapela  transversata 112 

Euura  orbitalis 140 

S.  gemma 140- 

S.  nodus .  140 

S.  ovulum 140 

.    S.  ovum 140 

Evacantbus  orbitalis 144 

Evippeprunifoliella 135 

Exartema  inornatana 54 

Face-banded  Cixius 81 

Fagus  ferruginea 129 

Fall  web-worm 67,189 

Feeble  oak-borer 30 

Fine  writing  bark-beetle 166 

Fir  barlequin  caterpillar 234, 21^9 

Lophynis 255 

needle  inch  worm • 237, 254 

saw-tly 197,257 

scale  insect 240 

tree,  insects  affecting  the  leaves      236 
tree,  insects  affecting  the  trunk      235 

tree,  insects  injurious  to 235 

tree  saw-fly 23d 
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Fitch's  oak-leaf  miner 52 

Flat-headed  apple- tree  borer 107 

Forest  tent  caterpillar 40, 112 
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Hemlock  bark  borer 241 

inch-worm 248 

insects  affecting  the  leaves  241 

insects  injurious  to 240 

Heterachthes  quadrimaculatus 75 
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Lithacodes  fasciola 112 

Lithocolletis 94 

aceriella 114 

jvriferella 54 

albuuotella 55 

Digitized  by  V^OiJV  IC 


270 


INDEX. 


Page. 

Lithocolletis  aluifoliella 140 

aluivorella 140 

argent  ifimbri  el  la  ....  53 

argentinotella 69 
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eatiug  gay-beard * 156 

Enderces 159 

Hylastes  177 

insects  affecting  the  leaves  . . .       195 

insects  affecting  the  trunk 145 

insects  affecting  the  twigs 185 

insects  inj  urious  to 145 

leaf  Cherraes 218 

leaf  miner 208,240 

leaf  scale-insect 218 
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twig  tortrix 193 

Pinipestis  zimmermanni 232 

Pinus  rigida 145 

strobus 145 

Pissodes  strobi 185, 228, 236, 241 

Pitch  drop  moth 182 
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tree  leaf  hopper 235 
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twig  mimicker 233 
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Stenosphenus  notatos 73 
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Stout  pine-borer 176 

poplar  span-worm 121 
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Synetatripla 128 

Tamarack,  insects  injurious  to 254 
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ousto 258 
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Telea  polyphemus 47, 90, 113 

Telephorus  cordinus 129 
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Ten-lined  pine  inch-worm 237, 241  \ 

lined  pine  span-worm 206 

Testaceous  Clastophora 216 

Thecla 83 

falacer 136 

niphon 201 
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Therina  endropiaria 53 
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Tooth-legged  buprestid 147 

Chrysobothris 12 

Tortrix  cerasivorana 134 

larva 13a 

rileyana 82,85 

Tragidion  fulvipenne 55 

Tragosoma  harrisii 162 

Tree  cricket 60 

Tremex  columba 28, 69, 105, 129 

Tribolium 75 

Triple-rowed  Syneta 128 
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Tulip  tree  ..  .* 131 

Tussock  moth 239 

Two-crested  southern  timber-beetle      179 
forked  southern  timber-beetle      179 

lined  oak  geometer-moth 49 

marked  tree-hopper 88 

toothed  Silvanus 92 

Tylonotus  bimaculatus 129, 138 

Ultramarine  Quprestis 148 

Unadorned  tree-hopper 93 

Unarmed  spruce  bark-borer 229 

Unknown  buprest4d  larva 228 

measuring- worm  .......  62 

Urocerus  abdominalis 185 

albicornis 184 

Uroplata  rosea 135,136 

Uroxiphus  caryse 80 

Vanessa  antiopa 64,123,142 

Vaporer  moth H9 

caterpillar 69 

Variable  leaf-hopper 128 

Vernal  Diraphia 217 

Virginia  tiger-moth 88 
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Walking-stick 77 

Walnut  case-bearer 82,85 

leaf-roller 82,85 
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Western  spruce  longicom  borer ....      244 
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oak  soale-inseot 38 

pine  Aphis 188 

pine  leaf-hopper 216 

pine  Sohizoneura 217 

pine  tufted  caterpiUar 203 

pine  weevil 185,228,236,241 

Cloetera 121 

scntelled  pine-borer 156 

Windowed  leaf-hopper 128 

Wood-engraver  bark-beetle 163 

Wool-sower  gall-fly 39 

Woolly  elm-tree  louse 68 

Xestobinm  affine 109 
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Xyloborus  cffilatus 175,230,236 

celsus 75 

irapreesus 173 

xylographus 163 
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